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Intuoducxion.

(By General Collett.)

I PROPOSE to communicate to the Linnean Society some par-

ticulars of a collection o£ plants made in 1887 and 1888 in the

neighbourhood of Meiktila, in the plains of Upper Burma, and in

the Southern Shan States, on the eastern frontier of that pro-

vince. I began collecting plants in this region partly to gratify

my own love for botany, and partly in response to the request of

my friend Dr. G. King, F.E.S.

From time to time, as the plants were collected, they were
transmitted to Calcutta and incorporated in the general herba-

rium there ; for I had then no idea of publishing any account of

them. Dr. King and his assistant, Dr. D. Prain, compared and
approximately named the species that I had failed to identify,

and they were many, and furnished me with the names, from

which it appeared that I had collected a number of novelties. I

also learned that nothiag had been published on the botany of

the Shan hills. Under these circumstances, and encouraged by
LINN. JOURN, BOTAJN^Y B
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Ur. Kiugj I decided that the collections should be worked out

critically. This has been done at Kew by my friend Mr. Hemsley
;

and I am told; by those better able to give an opinion on

this subject than I am, that the results and particulars are of

sufficient scientific interest for publication. I therefore submit

this paper to the Society in the hope that I may thus, in some
humble measure, advance the science of systematic and geogi'a-

phical botany.

As I have already mentioned, my original object was not

publication, consequently I did not observe and note with that

exactitude I should otherwise have done, and I have to solicit

the indulgence of the Society for any shortcomings due to this

cause.

As soon as it was decided to publisli an account of the col-

lection, Dr. King and his assistant. Dr. Prain, cheerfully under-

took the laborious task of going through the Calcutta Herbarium
to take out the specimens previous to sending them to Kew.
The critical comparison they have been subjected to there has

revealed the existence of a much larger number of new forms

than was anticipated, and a few of the most remarkable are here

exhibited for the inspection of the Fellows.

The collection is, of course, very far indeed from a complete

representation of the flora of those little-known regions, but it

may serve as a fair sample of the composition of the vegetation.

- Excluding a few probably introduced plants, and the Grasses,

w^hich were sent to Mr. Duthie, F.L.S., Superintendent of the

Saharunpore Botanic Garden (who is making a special study of

this natural order), and have not reached England at the time

of writing, the total number of species of Phanerogams enume-
rated is about 725, belonging to 460 genera and 109 natural

orders *. Hemsley
the relationships and geographical distribution of the elements

of this sample of the flora, I will give some of the more salient

'
I

* The eiuimeration, it should b? stated, also includes some plants collected

for me hj Surgeon ^\ Manders, of the Medical Staflf, while he was attached to

the Soutlicrn Shan Column during the cold season of 1887-88, and while

quatered at Koni in the Shan hills during the summer of 1888. Mr. Manders
collected several interesting novelties, and his name is appended to all the

plants he collected. We have likewise added, with the assent of the collector,

a few plants collected bj Mr. Aplin, of the Indian Forest Department, and
reported on by him to the Chief Commissioner of Burma.
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features of the physical characters of the country and the

aspects of the vegetation.

Concerning the plants from the plains of Upper Burma little

need be said. GrriflSth and AYallich collected in the neighbour-

hood of Ava fifty years ago, and there are not many noA^elties

from this region—the plants being chiefly of the same species

discovered by those botanists, yet often valuable, because afford-

ing better material of obscure species founded upon imperfect

specimens*

The general character of the flora of Lower Burma is suf-

ficiently well known from the researches of Kurz, Parish, and

other botanists, but it differs widely from that of Upper Burma,

due to the very different climatal conditions prevailing in the two

regions. Tn Lower Burma the annual rainfall is seldom much
short of 100 inches, and it nourishes a purely tropical vegetation

;

whereas in the wide and arid plains which form the greater

part of Upper Burma the rainfall dimini:shes to a yearly average

of about 30 inches, and the general aspect of the vegetation

bears a striking resemblance to that of the dry plains of the

Deccan in Southern India.

The Shan Sills and Plateaux.

We
which had never before been bocanically explored, and which has

yielded, even in tlie partial collections now under review, a re-

markably large number of new and interesting plants, amounting

indeed to about 12*5 per cent.

The petty provinces comprising the territory known as the

Shan States, or Shan Hills, extend along the entire easteim

frontier of our Burman possessions, from the Chinese province

of Yunnan on the north and north-east to Siam in the south;

and consist, speaking broadly, of several distinct ranges of hills,

rising in occasional peaks to a height of GOOD or 7000 feet, and

running north and soutli, enclosing elevated plateaux of from

3000 to 4000 feet above the sea-level . The Shan States are

divided for administrative purposes into Northern and Southern;

and it is the latter division with which we are immediately con-

cerned, as it is almost exclusively in this area that the present

collection of plants was made.

The States may be roughly defined as comprised between the

b2
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19th and 22ud parallels of North latitude, and as bounded on

the east by the Salween riverj and on the west by the plain of

Upper Burma.

Along the whole western border of this mountainous region

runs the belt ofjungle locally known as '^ the terai^' which inter-

poses its malarious valleys between the plain country and the

healthy plateaux of the interior liills. This fringe of forest, or

terai^ presents the usual features characteristic of similar belts

of jungle bordering the foot of the Himalayas, from north-east

to south-west. Up to about 2000 or 2500 feet of elevation the

forest is dry, the soil poor, and the trees more or less stunted in

their growth, forest-fires being of frequent occurrence. Under-
growth is almost absent, and bamboos and Dipterocarps, asso-

ciated with species of Stereospermum and Dillenia and a few
climbers, such as Bpaiholobus and Congea tomentosa^ are the

most prominent features of the vegetation.

On attaining a higher elevation, from about 2500 to 4000 feet,

the character of the vegetation is much changed, owing in part

to tlie greater humidity, in part to a lower temperature. The
trees are much larger; mosses, lichens, and ferns abound; the

hill-sides are covered with undergrowth, and numerous trees and
herbaceous plants appear which are not represented at lower

levels: such are Querciis, Schima Wallichii, and two or three

arboreous Com^ositce. This is the principal forest, from the

gloomy depths of which the traveller passes, at about 3500 or

4000 feet of elevation, by one step, to the open breezy plateaux

intervening between the forest edge and tlie next range of moun-
tains. It causes a pleasant feeling, after marching for two or

three days along narrow paths, cut through dense jungle, and
breathing a stagnant atmosphere, to mount the last ascent and
emerge, quite unexpectedly, into the cheerful light of day,

seeing before one rounded grassy hills, with occasional clumps of

oak or pine, and crowned in the blue distance with the pic-

turesque pagodas of some Shan village. It is the plants of these

rolling plateaux, and of the precipitous limestone hills which rise

above them, that have yielded the greater number of the novelties

described in this paper.

The general geological formation of the plateaux is a water-

worn limestone, with occasional interposed sheets and boulders

of conglomerate, underlying a sedimentary deposit of fine-

grained red clay or loam, varyincr iu thickness from a thin suner-
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ficial covering up to three or four hundred feet, according to the

amount of denudation it has undergone. This mantle of red

clay at one time certainly overspread the whole country, probably

at a nearly uniform level, for patches of it, like raised beaches,

are seen clinging to sheltered hollows in the black limestone

ridges which rise through it in long parallel folds—remnants, no

doubt, marking the ancieut level of the red clay, as deposited in

the quiet depths of an ocean or large lake. The underlying

limestone, wherever exposed to view, is seen to have been worn

into rounded hollows and projecting boj=ses, apparently by the

action of water, at a time when it was oxpo.'^od to denudation;

and, like limestone in other parts of the world, it is full of

clefts, crevices, and caverns, communicating with each other to

form subterranean channels into which a great part of the

superficial drainage of the country disappears.

The rainfall of the Shan plateaux has not yet been determined

with any approach to accuracy, owing to the short period which

has elapsed since the British occupation of the country, but it

certainly considerably exceeds that of Upper Burma. From the

few available records it may be roughly estimated that the

annual fall in the Southern Shan States averages about sixty

inches, the greater part being precipitated between the months

of May and September, though occasional showers fall during the

rest of the year. Still, the general aspect of the vegetation,

especially the few species of ferns w^hich are found, show that

the climate is not persistently damp, and tliat in tliis respect it

differs much from that prevailing in the lower valley of the

Irrawaddy and in the Tenasserim hills.

On quitting the border of the forest and entering the plateaux,

the traveller is at once struck by the temperate character of

the flora. Species of Iianu?icuIuSj Clematis, Viola, Polygala,

Hypericum^ and Sicertia are common plants, while bushy Lespe-

dezas, large flowering Asters, tall Labiates, and showy Ipomoeas

give the vegetation a more specially Asiatic character. Among
the trees, oaks and j)ines are the most common and conspicuous.

No less than nine species of oak have been collected; and this

genus forms a considerable proportion of the trees in the upper

part of the terai forest, as well as of the woods clothing the sides

of the hill-ranges. The common pine of the Southern Shan hills

is Pinus Icasya, which extends from the Khasia hills in Assam
to Martaban on the coast of Tenasserim. It never, so far as I
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know, forms extensive forests of itself, "but occurs in small

clumps, or even as single trees, scattered over the grassy cloAvns.

The wood is remarkably resinous, and is much used as fuel and for

torches.

The beautiful ScJnma WaUicJiii, with white camellia-like

flowers, and a member of the same natural order as the camellia,

is also a common tree, especially on the western border of the

plateau. Only two species of Hosa were seen, and both are new^

The beautiful B. gigantea is particularly conspicuous, climbing

over tall forest trees, from the top of which the long pendent

branches, covered with very large white flowers, hang down in

rich profusion. This rose, whicli has larger flowers probably

than any other Avild species, is seen from considerable distances

in tlie jungle, reminding one more of a large-flowered clematis than

of a rose. Though apparently spread over the whole Shan hills,

and extending to Muneypore in the north, where it was pre-

viously found by Dr. George "Watt, it is only locally abundant,

chiefly in dark shady valleys. It is most nearly allied to 72. in-

dica^ which has recently been found wild in China, and is perhaps

only a fine variety of that species. Vigorous young plants,

raised from seed collected by myself, are now flourishing in Kew
Gardens.

The other new rose, i2osrt CoUettii^ Crepin, is less common;

but where it occurs it grows vigorously and is a profuse flowerer.

It is never found far from water, and seems to prefer the

banks of streams, where I have found it growing almost to the

exclusion of other suftruticose vegetation. A big honeysuckle,

Lonicera Ilildehrandiana, is, so far as I am aware, a rare plant,

though I have been told that the flowers of this species are much

used in decorating the temples at Pindiah, near Pwehla. I found

it only in one locality, at a season when unfortunately it was

almost past flowering, and when the fruit was not sufficiently

mature to contain perfect seeds. It is a conspicuous shrub with

large, dark, glossy leaves and fine crimson flowers seven inches

long, and by far the largest of any known species of honeysuckle.

It is much to be desired that seeds of this beautiful shrub may
yet be secured and the plant raised for the adornment of our

gardens. A very common and conspicuous bush, on certain parts

of the plateau, is the curious Osteomeles antJti/lUdifolia, a shrub

nearly allied to Fgrus, and in general appearance strongly

resembling our English blackthorn. Thick bushes of this shrub
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are covered in spring with small, pretty, white flowers, con-

trasting well with its dark greeu finely-pinnate leaves. It is

much browsed by cattle in the neighbourhood of villages, and

then assumes a stunted, thick-set habit, reminding one, from a

distance, of furze bushes on an English common. Although

spread over the whole plateau of the Southern Shan States, it is

only common in particular localities, where it sometimes forms

extensive thickets.

A tall, bushy Les^edeza {L. Prainii)^ bearing large, dense

terminal panicles of fine blue flowers, is another common and

conspicuous plant, and would be well worth cultivation in our

shrubberies, if sufficiently hardy.

Gompositce are more largely represented than might have been

expected, in a region regarded as relatively poor in the order,

amounting to nearly eight per cent, of the collection. Ten out

of thirteen tribes are represented, and many fine species beautify

the grassy plateaux during the rainy season and early autumn.

The curious Euphorbia-like, fleshy-stemmed Notoniay bearing

handsome yellow flowers, is not uncommon on the higher levels

;

and there is a singular prostrate variety w^hich trails over tlie

rocks in a very remarkable manner.

Two species of arboreous Comjpontce are common ; one of

them, Vernon ia Aplinii^ is new, and attains a height of over

twenty feet with a relatively stout trunk. It is common in the

upper region of the forest, at elevations of about 3000 feet. The

other, Leucomeris decora^ a member of the Mutisiacece, a group

very sparsely represented in Asia, is also found in other hilly

parts of Burma, but is more usually met with in the forests

clothing the sides of the hills and ravines in the interior of the

mountains.

Another plant worthy of notice is the singular endemic cam-

panulaceous Codonopsis convolvulacecty first described by Kurz.

It is common over the whole Shan plateau—its w^iry stems

creeping among grass, round the culms of which it twines, until

it attains air and sunlight, w^hen it expands its beautiful dark

blue convolvulus-like flowers.

Among the FrimulacecB the pretty little Primula Forhesii^

previously recorded only from the neighbouring Chinese province

of Yunnan, and botanically interesting as forming a connecting-

link between the genera Primula and AndrosacCy deserves

mention. It grows abundantly in almost every damp locality



8 GENEEAL COLLETT AKD ME. W. B. HEMSLET OT^ PLAT^TS

throughout the Shan States, being equally at home in the shady

depths of a forest and on the ridges raised to divide irrigated

rice-fields. Though of small stature, it is of remarkably vigorous

growth, often bearing two or even three distinct wborls of

flowers. I have found it in flower in some situation or other in

every month of the year ; in this respect, as well as in its general

aspect, strongly reminding one of its North-west Himalayan

The
fi^

the Shan
hills, constituting more than 8'5 per cent, of the collection. The
genera Lettsomia and Ipomcea^ in particular, form a conspicuous

part of the flora. Of the latter genus our new J. nana presents

some curious and unusual characters. It is a small erect plant,

six to twelve inches high, growing among the grass on the level

plateau or on dry hill-sides. The flowers are large, of a beautiful

deep purple, and are iisually hidden among the grass-stems,

which they rarely overtop. The root is very thick and woody;
and the flowers strongly resemble those of an allied species, also

new, which we have named J. popahensis, from its being found
on the isolated Popah mountain, which is of volcanic origin and
elevated about 5000 feet above the plains of Upper Burma.
I;pomcea popaTiensis also grows among grass, but is distinguished

from its congener by having a weak stem which twines round
the culms of grasses and other plants.

I much regret that I had only one day's botanizing on Mount
Popah, and that in the month of December, a most unproductive
season, for it would be very interesting to compare the plants of

this hill, which has certainly been isolated since early Tertiary
times, with those of the Shan hills, separated therefrom by about
fifty miles of flat country, some eight hundred feet only above
sea-level.

Among the numerous Laliat(B of the Shan hills, Oolquhounia
elegans is certainly the most beautiful. This fine plant is only
recorded from Burma, and in our area attains a height of eight

to ten feet. It is described by Kurz as "a scandent or half-

scandent shrub," but in the Shan hills it is certainly erect, and
is often seen standing above the low bushes among which it

grows. There are two varieties of it, inhabiting distinct areas
j

but as they differ only in the colour of their flowers, one being
dark red and the other pale salmon, we have not distinguished

them in the enumeration." This shrub is very common all over
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the Shan plateaux, and its seeds would be well worth collecting

for cultivation in England.

The trees in the upper forest-region, from about 4000 to 5000

feet, are much infested by parasitic plants, belonging for the

most part to the natural order Loranthacecd^ two of which,

LorantJnis SemsJeyamts^ King, and X. CoUettii^ K^^g? with

showy dark crimson flowers, are new. To such an extent does

parasiticism prevail, that there are phanerogamous parasites

preying upon parasites of close affinity. A new species of

Pliacellaria (P. eaidescens)^ a parasitic genus, belonging to the

allied order Santalace€d^ was found grow^'ng on a branch of a

LoranthiiSy itself parasitic on an oak—a rare phenomenon in the

economy of plant life, which, however, has a proverbial parallel in

the animal kingdom. A second species, P. covipressa^v^^vi^ found

growing on Yisciim mo7ioicum.

Orch idece.

Among the Orchideaj are several novelties, two of which are

highly curious and merit further notice. Cirrlioj^etalum CoJlettii^

Hemsl., is a most singular plant, bearing five or six dark purple

flowers in an umbel at the summit of a scape two or three

inches high. The flower has little or no odour, and Is remark-

able for its extremely long attenuated sepals, which are highly

mobile and are wafted about by the slightest breath of air.

They are also furnished with a number of little streamers or

banner-like appendages, which, as Darwin remarks of an allied

BtdbophylJum^ " when blo^vn by a breath ofwind wriggle about in a

very odd manner."

Whether these wonderfully elaborate arrangements have the

effect of attracting the notice of passing insects, or what other

purpose they may serve, might form a subject for Interesting

speculation ; and I much regret that the small opportunities I

had of observing the plant do not admit of my forming any

theory on the subject. Suffice it to say that the spectacle of the

long narrow sepals and the little streamers all waving about

together is extremely fantastic and curious, and will, I liope,

soon be seen in England, as there are some healthy plants of

this species now growing at Kew.

The other new orchid referred to is BidbopJiyllum cotnosttm,

remarkable for the dense, bottle-brush-likc raceme of flowers
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terminating the curved stout scape ; in this chnracter quite

unlike any other known species of the genus. The flowers are

very sweet-scented, and are much prized by the Shan maidens

for ornamenting their hair. The plant is very common in some

localities, and I have often seen its flowers exposed for sale in the

village bazaars. Unfortunately, under the impression that it

was well-known, I did not take the trouble to send home living

plants, and even my dried specimens are imperfect, wanting both

leaves and pseudobulbs.

Cultivation,

Cultivation on the Shan plateaux consists of rice, 'both the

common sort grown in irrigated fields, as in the low country, and

the hill Variety, whicli matures its grain on unirrigated land.

Indian corn, cotton, tobacco of very fine quality, and several

species of millet and pulse are also common crops here as well as

in Upper Burma.

The methods of cultivation pursued in the Shan hills are more

advanced than one would have expected, and the people by their

ready adoption of potatoes and wheat have shown that they are

quite willing to effect improvements. The fields are scrupulously

cleared of weeds, which are collected into heaps and burned,

the ashes being afterwards mixed with manure and spread over

the surface of the ground.

A curious custom, prevailing throughout the whole country,

which I have not seen elsewhere, is the treading in by cattle of the

seed after it has been sown broadcast over the ploughed fields,

instead of using the harrow. I have frequently seen a man with

a couple of dogs driving a small herd of ten or twelve cattle to

and fro in a ploughed field, and it was at first sight rather

difficult to understand what they were doing. The results are

satisfactory, as the crops of rice, Indian corn, &c, are always

good in favourable seasons.

The Shan people are naturally a very quiet and industrious

race, and all they ask is to be left in peace to cultivate their

fields. For many years past the country has been the scene of

strife and anarchy—a state of things entirely due to the personal

ambition and the quarrels of the numerous petty chieftains who
have held the country divided among them. There can be no
doubt that i\iQ pace Britaiinica^ which is now enforced in these
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remote regions, will result ia the greater happiness and content-

ment of the people

In conclnding this part of the introduction, I wish to record

my obligations and thanks to Mr. Thiselton Dyer, the Director

of Kcw Gardens, for permitting the use of the Herbarium and

Librarsr, and other advauta^jres of the establishment under his

charge, for the purpose of working out my collection. I have

also much pleasure in testifying to the great care and skill

bestowed on the drawings by Miss M. Smith, and to the equally

careful work of Mr, Charles Fitch in transferring them on to

stone.

Statistics and Distktbution of the Plants.

(By Mr, Hcmsley.)

The collection of jdauts under review is not sufficiently com-

prehensive to afford data for an exhaustive analysis of the flora

of Upper Burma and the Southern Shan hills ; but it has brought

to light some interesting facts that may be worth bringing

under the notice of tlie Society. As General Collett has already

stated, the Grasses had not reached England at tlie time of

writing this, and are therefore not included in the following

numbers and comparisons. It may be repeated here that the

collection comprises about 725 species of flowering plants, be-

longing to 460 genera and 101) natural orders. These propor-

tions closely approach those obtaining in many insular floras,

but they may be, and probably are, Avide of the actual proportions

in the wdiole flora of the Shan hills. Nevertheless, it is a remark-

able fact that in this collection, which is not to be regarded as a

selection, the species are to genera about as 1*6 to 1 ; and many
of the natural orders, even some of those relatively numerous in

species, are represented by nearly as many genera as species.

Thus, of the Asclepiadece^ there are fifteen species belonging to

fourteen genera; and no fewer than 328 of the 460 genera arc

represented by a single species each. On the other hand, a few

genera are relatively large in species ; tliese arc

:

Species.

Ipomcca 14

Capparh 10

Qtiercus 9

Vid^ 9

Crotalaria 7

Strohilanthcs 6

Species.

JDc.^modiuin 6

lndi(ji>fci'a C

Vobjijala 5

Milldtia 6
Bauliinia 6
Loranthiis 5



12 GENERAL COLLETT AND MR. W. B. ITEMSLEY ON PLANTS

The twelve largest natural orders are:

Genera. Species.

Legurninosaj 38 83
R.*?

Oomposita; 34 5 /

Labiatic 23 40

Acanthaceaj 16 2U

Eubiacesc 18 28

Genera. Species.

Convolvulacea^ 9 25

Verbenacea) 13 21

Scrophularineix; ... 12 18

Asclepiadeje 14 15

Capparidea? 3 12

Euphorbiacea? IS 2<> Eanunciilacece fi 8

AVith tlae exception of the Capparidece^ these orders occupy

something closely approaching their relative positions in the

flora of India and in the flora of the whole world. The orders

represented in tlie collection by only one species are :—Dilleni-

ace?e, Cruciferse, Bixinea*, Pittospore<ne, Tamariscinea>, Zygo-

phylleje, Simarubea?, Ochnacea*, Burseracea^, Coriarieaej Samy-

dace?e, Ficoide^e, Cornacea>5 Plumbagine^e, Salvadoraceae, Sola-

nacea^, Orobanchaceae, Plantaginese, Aristolochiacese, Piperacese,

Chloranthacese, Proteaceae, Elseagnaecfe, Juglandaceae, Salicine^p,

Cycadacese, Tridece, Pontederiacese, Alismacese, Naiadacese, and

Eriocaulea3 ; or nearly one third of the total. That the Cruciferae

should be represented by Cardamine Jiirstita only is perhaps the

most striking and unexpected fact brought out by this list,

though Cruciferse are also rare in the Khasia hills.

An examination of the distribution of the genera shows that

there is scarcely any endemic element. There is the curious

little uniovulate papilionaceous Neocollettia ; AtJierolepis^ AdeJo-

stonma^ and Physostehna in Aselepiadese ; BlinhicortMa in Con-

volvulacea^ : and CyslacantJins in Acanthacese; and we have

exhausted the number of generic types in the collection that are

restricted to the region, even if we extend it southward to

Singapore.

Out of 460 genera, 122 are generally dispersed, either in the

tropics or in temperate and subtropical regions
; and 96 are

widely spread, that is to say they occur in some part of America,

besides having a considerable range in the Old World. Ex-

cluding these 218 genera, 213 extend to North India, 166 to the

Malay Archipelago, 136 to Chiua, 90 to Australia, 86 to Poly-

nesia, and 82 to Africa. Adding the number of genera from

North India to those of wide range, we have 431—thus leaving a

very small number that extend to only one of the other regions

named. These figures therefore go to show how very wide are

the areas of the majority of northern genera.
t.



FROM UPPER BURMA AND THE SHAN STATES. 13

Descending to species, tlie results are very different. Out of

about 725, only 15 are generally diffused, and 16 others have

a wide range ; 4G1 extend to North India; 280 to South India;

223 to the Malay Archipelago; 181 to China; 71 to Australia;

12 to Polyaiesia ; and 04 to Africa. With regard to the specific

endemic element, 177 species, or nearly a quarter of the whole

collection, appear to he restricted to Burma and the Malay

peninsula ; and about 90 o£ them w^cre, so far as we could ascer-

tain, previously undescribed. Of coui'se, further investigations

in the adjoining regions may materially reduce this proportion
;

hut, judging from results obtained recently in "Western and

Central China, it is not probable. And after all, this is not a

high percentage compared with what is know^n of other subtropical

regions.

The apparent absence in North and Central India of plants

common to South India (the peninsula) and Burma is noteworthy.

The genera llojjca^ Berrya^JSfoionia^ and Azima are of this class
;

and about 25 species have not been found in the connecting

or intermediate region. Of these Cardiospermiim Corindum^

Blepharis hoerJtaavicefoUaj and Priva le^tostacliya also extend to

Africa. In addition, there is a number of representative species

in tiietwo areas : such are Ceropefjia nana and Brachystehna edulis.

Specially interesting among the novelties are :

—

Impatieas ecal-

carata^ Fisfacia coccinea, Neocollettia gracilis^ Fhijlaciiim maJuSy

Vernonia gymnoclada^ Pliysostelma carnosa, Onosma hurmanica^

Ipomcea nana, Phacellaria caidescens, and the exceedingly curious

orchids Cirrliopetalum Collettii and BulbopJiylhim comostim. The

only previously known species of the very marked leguminous

genus PhyJaciicm has a wide range in the Malay Archipelago.

Equally remarkable, geographically, is Anisopapjyus cliinensis^

which is also a native of South-eastern China and Eastern and

Western tropical Africa, though unknown from any part of India.

Osteomcles anthyllidifulia is anotlier most interesting discovery.

This shrub is widely spread in Polynesia, eastward to the Sand-

wich group and Pitcairn Island. There are also specimens in the

Kew Herbarium from the Benin Islands ; and it is recorded from

Japan and the Luchu Archipelago. All the other species of the

genus inhabit the Andes of South America.

The most interesting point, perhaps, connected wdth this col-

lection has been left to the last. It is the large number of tem-

perate types it contains from comparatively low elevations. Sir
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Joseph Hooker ^ observed the same thing iu the iuvestigation

of the Kbasia hills, where, he states, many genera and species

appear on naked and exposed moor-likp uplands at 5000 to GOOO

feet which are not found on the outer ranges of Sikkim under

10,000 feet. " In fact," he continues, ** strange as it may appear,

the temperate flora descends fully 4000 feet lower in the latitude

of Khasia (25° N.) than in that of Sikkim (27° N,), though

the former is two degrees nearer the equator.

The Southern Shan hills are actually Avithin tlie tropic, lying

between 19° and 22"^ IN"., and there teinperate types appear in

abundance at 4000 feet. Indeed, in ]ookinfi;'throutrli the enume-
ration, it would seem that temperate types prevail at that eleva-

tion, some descending even lower. Among those occurring at

??

4000 feet are Thalictriun^ Anemone^ Delpliinhtm^ Silene^ Stellariaj

IL/pericum^ Impatiens^Agrimonia^ Potertum^ EpUohiiim^ (Enanthe^

Galmrn, Echinops^ Primula, Fraximts, Pcdicidaris^ Mentha^
and Ajuga. In short, 85, or about one fifth of the genera repre-

sented in the collection, are British. The combination of causes

producing this result v;e are unable to explain, but the compa-
ratively small rainfall has probably had much to do with it.

Gramine^.

(By Mr. Hemsley.)

Since the foregoing was read before the Society, the Grasses
have been received and determined. They number about eighty

species, all of tliem probably previously described, though there

are three or four well-marked forms referred with doubt to the

nearest allied species. Taken as a whole, the grasses are of a

more tropical type than the rest of the collection f, belonging
largely to the tribe AndropogonecB and the genera Panicum and
Eragrostis. Specially interesting of the tribe iu question is the

little-known Batzelurgia pulcJierrima of Ivunth, the AiJcinia

eJegans of AYallich's ' Plantae Asiaticse Eariores,' t. 273. In the
letterpress (vol. iii. p. 46), ^^allich describes it as without
exception the most lovely and elegant grass that he had ever
seen, being of a pale glaucous colour, and the crest of the outer

* ( Himalayan Journals/ ed. 1, ii. p. 281.

t This is explained by the fact that a larger proportion of this natural order
was collected near Meiktila on the plain in Upper Burma.
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glume of a piuldsb tint. The specimens now obtained from near

Meiktila are mucli finer aud more robust tban those upon whicli

the genus was founded. A new species of the genus Entero-

])Ofjon^ or a marked variety of ^. melicoides^ Nees, previously

only known from South India and Ceylon, was collected at

Meiktila. From the same region, too, tliere is a remarkable

varioty oi Urap'osfis viscosa, Trin., also a South-Indian grass;

or it may deserve to rank as an independent species. An elegant

variety oi Sjyoroholus coromandelianuSj Kunth, completes the list

of specially interesting grasses-

ElS^UMEliATION OP THE PlAXXS, TOGEXnEI?; WITH TUEIK DlSTHI-

BL'TIOX, AXD DeSCRIJ?TI0:S'S OF TUE ^^TeW SpECIES *.

(By General Collett and Mr. Hemsley.)

EA^iTUNCULACE^E.

Clematis grewiseflora, DC. ; FL Brit. Lid. i. p. G.—Shan hills

plateau at 4000 feet.

Mountains of North India, from Kumaon eastward.

Dr. Kuntze (Monogr. p. 130) unites this, as a variety, w^ith

C. BucJiananiana^ DC. ; and there are intermediate forms that

might with equal propriety be referred to either.

Clematis Gouriana, DC; FL Brit. Ind. i. p. 4; Forest FL
Burma^ i- p. 10.—Koin, at 4i00 feet, Manders.

AYestern Himalaya to Ceylon, and Malayan peninsula and archi-

pelago, and probably also Central China.

Clematis grata, JValLy var. foliolis subiutegris ; FLBrit. Ind.

i. p. 3.—Fort Stedmau, 3000 feet, Manders.

Afghanistan, through Nortliern India to China, and in the

mountains of Tropical Africa.

Naravelia zeylanica, DC, ; FL Brit. Ind. i. p. 7 ; Forest FL
Burma, i. p. 18.—Meiktila-

Widely spread in India, and extending to the Malayan archi-

pelago and South China-

* Througliout this euuiiieratiou references are given to Hooker's ' Flora of

British India,' as far as it is published, to Kurz's * Forest Flora of British

Burma/ and occasionally, where it seemed desirable, to other worts.
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Thalictrum minns, Linn.^ var. ; FL Brit. Ind. i. p, 14.—Shan

hills, 4000 feet.

Europe, North and Central Asia to Japan, and North and

South Africa.

Anemone rivularis, Ham^^ var. floribus minoribus nnmerosiori-

bus ; Fh Brit. Ind. i. p. 9.—Shan hills at 4000 feet.

Widely spread in the temperate regions of India and Ceylon,

and recently collected in Western China.

Dr. Gr. Watt collected the same variety in Muneypore.

Ranunculus pensylvanicuSj Linii. ; Fl. Brit. Ind, i. p. 19.

Shan hills, common.

Kashmir to the Khasia hills, China southward to Canton,

and iu Mandshuria as well as in North America.

Delphinium altissimum, Wall. ; Fl. Brit. Ind. i. p. 25.—Shan

hills at 4000 feet.

Central Himalaya and Khasia hills.

DiLLENIACEiE.

pulcherrima

Brit. Ind. \. p. 37.—Sban hills terai.

Prome, Pegu, and Martaban.

Expanded flowers of this species were previously unknown at

Kew.

Magnoliace^.

Manglietia insignis, Blume; FL Brit. Ind. i. p. 42; Forest

Fl. Burma, i. p. 25.—Shan States, Bauzan.

Nepal, Khasia, and Pegu.

Good flowering specimen of a w^hite, broad-leaved variety.

Schizandra axillaris, Kook.f. et T. TJioms. ; FL Brit. Ind. i.

p. 45.—Shan hills at 4000 feet.

Khasia hills and Java.

AKOlS^ACEiE.

Uvaria purpurea, Blume; Fl. Brit. Ind. i. p. 47; Forest

Burma^ i. p. 27.—Shan hills terai.

Eastern India, Malayan peninsula and archipelago.

Artabotrys odoratissimus, E. Br.\ FL Bnt. Ind. i. p.
J

t

4
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Forest FL Burma^ i. p. 31.—In a monastery garden, perhaps

cultivated.

South India and Ceylon, Malayan archipelago, and South

China; and cultivated throughout India.

Polyaltliia cerasoides, Benth. et HooJc. f. ; FL Brit. Ind. i.

p. 03 ; Forest Ft, Burma, i. p. 38.—Meiktila.

South India and Prome,

Miliusa velutina, HooJcf. et T. Thorns. ; FL Brit. Ltd. i. p. 87;

Forest FL Burma, \. p. 47.—Meiktila.

Widely spread in tropical India aud Malaya.

Menispebmace^.

Cocculus laurifoUus, BO. ; FL Brit. IndA. p. 101.—Shan hills,

Hopou valley.

Subtropical Himalayan region and Java and Japan ; perhaps

only cultivated, or an escape from cultivation, out of India.

Cocculus mollis, WalL; FL Brit. Lid. i. p. 102.—Shan hills

at 5000 feet.

Nepal and Khasia hills.

Coccidus villosus, DC. ; FL Brit. Ind. i. p. 101.—Meiktila.
Throughout tropical and subti-opicul India, from the Himalayas

to Malabar and Pegu; and also in tropical Africa.

Stephania hernandifolia, Waljp,, var. ? ; FL Brit. Ind. i. p. 103.

Shan hills at 5000 feet.

Tropical Asia, Afiica, and Australia,

Berbeeidaceje.

Berberis nepalensis, Bpreng. ; FL Brit. Ind. i. p. 109 ; Forest

FL Burma, i. p. 58.—Shan hills at 4000 feet.

Mountains of Northern and Southern India and the Malayan
peniiisula, Chiiiaand Japan.

Berberis Wallichiana, DC, var.? foliis integris yenis immersis

obsoletis ; FL Brit. Ind. i. p. 110.—Shan liills at 4000 feet.

Nepal, Bootan, aud Khasia hills.

LI>^y. JOUKN.—BOTA^'y, VOL. XiTIII. c
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Ckucifekj::.

Cardamine hirsuta, Zin?i., \ar. sylvatica, Li?ik (spocioi^) ; Fl
Brit. LuL i. p. 138.—Shan hills plateau, 4000 feet.

Generally dispersed in teuij^erate regions.

k ^

Cappaeidace^.
«

Crataeva lophosperma, Kurz ; Journ. Bot. 1875, p. 195.—Sliaa

hills.

Deseribed from specimens collected in Assam.
c - -

.

Boscia variabilis, Coll. et Ilemsh^ n. sp. (Plate 1.)

Arlor 15-20-pedalis, tortuoso-ramosus, novellis [juberulis.

Folia simplieia, breviter petiolata, coriacea, anguste oblonga,

1-2| poll, longa, apice rotundato- vel truncato-emarginata, basi

cuneata, veins inimerlsis inconspicuis. Flores eireiter G linens

long!, in axillis foliorum supcriorum densiuseule subeorvmbosi,

corymbis quam folia brevioribus; sepala 3-5, valvata, ba^i in

tubum brevem sed distinctum eonuata, subcarnosa, lanceohito-

oblongii, dorso longitndiiialiter 1-costata; petala nulla; discus

crassus, carnosus, cupulatus, tubum calycis vestiens; stamina

5-G, medio gyuopbori inserla, pistillum suba^quantia ; ova-

rium glabrum, longiuseule stipitatum, 1-loculare, placentis 2

eireiter 5-ovuliferis, Friictus (immaturus tantnm visus) globosus,

pisitbrmis.—Capparis variabilis, Wall, Oat. n. 7004; Niebuhria
variabilis, Kurz, Forest FL Burma, i. p. 59.

Common in the open forest-traets about Meiktila.

Upper Burma.

Tliis somewhat anomalous plant has been referred to botfi

Capparis and Mehithria, t\\ou<A\ neittor Wallich nor Kurz's
speciiueijs bear eillier flowers or fruit. Some of the leaves of

AV'tillich's specimens are as much as 4 inches long.

The defiuite stauiens, inserted high up on the gynophore, and
it intermediate between Masrua and Boscia,

and in habit and facies it strongly resembles several species of ilie

latter genus
; but these genera are not well defined.

DESCRIPTI02f OF PLATE I.

A branch oi Boscia variabilis, Coll. ct Heiusl., natural size.

Fig. 1, a leaf from a sterile branch, natural si*e ; 2, a flower; and 3, vertical

eection of ovarj. Enlarged.
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Capparis burmanica, ColL et IlemsL, n. sp. (Plate II.)

Frutex iuerinis, rainulis florifei'is rectis teretibus iniimte

ciaereo-pubei-ulis. Folia (pauca supcriora tantum visa) breviter

petiolata, eoriacea; elliptica vel fere orbicularia, absque petiolo

9-15 liiieas longa, utriuque obtusissima vel rotuiidata, primum
parce strigillosa cito glabrcticeutia, supra nitida, integerrnna,

venis imrnersis incouspicuis
;
pctiolus teres, 2-3 liaeas longus,

pubescens. Flores (5-9 lineas diametro, racemoso-j)aniculati,

ebracteati, paiiiculis termiualibu.s G-9 poll, lougis, pedicellis

cii'clier 3 liaeas longis calyeibusque puberulis; sepala erassa,

cymbiforinia, margiue pellucido ; petala subcarnosa, ovato-lauceo-

lata, obtu^a, quain sepala paullo loagiora ; stamina indefinita

ovarium glabrum, louge stipitatum, stamina paullo superans. 1-

locularc, 3-5-ovulatum. Fructus deest.

Slnvenoungbu, in the plains.

In foliage tliis resembles the Burmese Capparis orhiculata^

Wall. ; but it is characterized by the distinctly racemose-paui-

cuhite inflorescence.

DESCRIPTION OF PLATE II.

A branch of Capjmria burmanica, Coll. et Henisl.^ natural size.

Fiof. 1, a sepal; 2, petals ; 3, stamens; 4, stipitate pistil; 5, ovary, in vertical

section. All enlarged.

Capparis flavicans, tValL ; FL JiriL Ind. i. p. 179 ; Forest

FL Burma, i. p. 63.—Temethen and other localities.

Also in Cochinchina.

The flowers of this species were unknown to Hooker and

Thomson, who jointly elaborated the Capparideae for the * Flora

of British Jjidia;' and Kurz, in his ' Forcat Flora of Burma,'

describes the petals, intidvertently doubtless, as densely woolly

inside, instead of outside. The tlo\verc> are unisexual, at least

those of the present collection—a condition that is exceedingly

in this natural order. The stamens are usually eight in

number.

Capparis glauca, Wall.) FL Brit. Ind. i. p. 180; Forest FL
Burma, i. p. 65.—Meiktila.

The floAvers of this species were previously unknown, and may
be here described:

—

Flores undique glabeirimi, parvi (circiter 4-5 llueas diametro),

fairciculati, iasciculis multifloris scssiiibus vel ramuh's lateralibus

c2
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brevibua terminantibus, pedicellis glaberrimis fiUformibus vcl

capillaribus 4-6 lineas loiigis sepall:?qiie rufis ; sepala orbicularia,

concava, margineteuui pellucido
;
petala angusta, quam sepala vix

longiora ; stamina eirclter 12-15 ; ovarium 1-loculare, circiter

8-ovulatum, cum gynopboro stamina vix sequans.

Var. angustifolia, Coll. et HemsL ; ramulis lateralibus floriferis

majus evolutis, foliis fere linearibus usque ad bipoUicares.

Collected in tbe same locality as the typical form with obovate

leaves less than an inch in length.

Capparis hastigera, Sance in Journ. Bot. 1868, p. 29G, et 1879,

p. 8 ; Forles et Hcmsley hi Journ. Linn. Soc, xxiii. p. 51.—Cap-

paris Swilihoiij Stance in Journ> Bot. 1868, p. 296.—Meiktila.

A common bush on the dry plains.

South China.

This singular species was collected by Griffith at Male, on the

Irrawaddy; and is the "G^^^^ar/J^a *' mentioned by him in his

* Journals o£ Travels,' i. p. 103 ; andWallich collected it at Prome.

It is the 6982 B of his catalogue. Tlie flowering specimens now

collected enable us to identify all these specimens with the Chinese

species established by Hance. This species is exceedingly variable

in the shape o£ the leaves, the hastate base sometimes disapj^ear-

ing altogether. Our specimens have very narrow leaves, reaching

4 inches in length.

Capparis xanthophylla, Coll. et Hemsl., n. sp.

Frutex ramulis ultimis graciliusculis primum ferrugineo-furfu-

raceis demum glabrescentibus, aculeis brevissimis rigidis recurvis

parce armatis. Folia distincte petiolata, rigide coriacea, crassa,

siccitate flava^ ovato-lanceolata, absque petiole 3 poll, longa, sub-

obtusa, basi cuneata, utrinque glaberrima, supra nitida, subtus

pallidiora, opaca, costa supra impressa, subtus crassa, elevata,

veuis primariis lateralibus utrinque circiter 4 promineutibua et

inter se anastomosantibus
;
petiolus semipollicaris, teres, crassus,

rugulosus. Floras 12-15 lineas diametro, ferrugineo-furfuiacei

vel lomentosi, breviter pedicellati, secus ramulos laterales 3-12

poll. longos laxe fasciculati, pedicellis furfuraceis 3-12 lineas

lougis
;
sepala crassa, ovali-rotundata, cymbiformia, quam petala

fere dimidio brevlora
;
petala obovato-spathulata j stamina nume-

rosissima, ovarium plus quam duplo superantia ; ovarium glabrura,

1-Ioculare, placentis 3, multiovuktis. Fructus ignotus.

; Dry plains near Temethen.



FBOM UPPEB BURMA AND THE SHAN STATES. 21

In foliage this resembles C. Tleyneana^ Wall., differing widely

in the size and arrangement of the flowers.

Capparis horrida, Linii.f. ; FL Brit. Ind, i. p. 178 ; Forest FL
Burma^ i. p. G2.—Meiktila, and on the Shan hills platean at

4000 feet.

Widely spread in tropical India and Malaya to the Philippine

Islands.

Capparis olacifolia, Hooh, /. et T. Thorns, ; FL Brit, Ind. i.

p. 178,—Shan hills, in various localities.

Eastern trojjical India.

Capparis sepiaria, Linn.; FL Brit. Ind. i. p. 177 ; Forest Fl.

Burma^ i. p. 66.—Meiktila.

Dry places in India from the Punjab to Ceylon, and eastward

to the Philippines.

Capparis tenera, Tialz. \ FL Brit. Ind. i. p. 179,—Shan States

at 5000 feet.

Southern India, Ceylon, Assam, and Tenaaserim ; also recorded

from Yunnan.

The western specimens referred to this species have almost

invariably solitary flowers, whereas in the eat^tern specimens they

are fascicled.

Capparis viminea, HooJc. f. et T. Thorns.; FL Brit. Ind. i.

p. 179; syn. Capparis membrani folia, Kurz, Forest FL Bnrma^ i.

p. 61.—Shan hills terai at 2000 to 4000 feet.

Tropical valleys of Sikkim, Bhotan, Assam, and Tenasserim.

Authenticated specimens of Kurz's sj)ecies are exactly like

C. viminea from Mergui, collected by Griffith.

YlOLACEiE.

Viola biflora, Linn. ; FL Brit. Ind. I p. 182.—Shan hills at

6000 feet.

Scattered in temperate regions all around the northern hemi-

sphere.

Viola Patrinii, DC. ; Fl. Brit. Ltd. i. p. 183.—Shan hills at

3000 to 4U00 feet.

Nearly all over India, westward into Afghanistan, and iu

Siberia, Mandshuria, China, and Japan.
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Viola serpens, JFalL; FL Brit, Inch i. p. 181.~Shau hills at

4000 to 6000 feet.

Throughout India, in the mountainous regioas, and extending

to Java and China.

The Shan plant belongs to the variety named V, canescens by

AVallich.

BixiNE.i:.

Flacourtia sapida, Roxh.; Forest Fl. Burma, i. p. 75.—Shan

hills terai at 3000 feet. ^

Tlie glabrouH form. In the • Plora of British India' this is

treated as a variety of i'^. Ramoafchi, L'Herit., which is conimoi\

throughout India and Malaya, wild or cultivated, and extends to

Madagascar.

PlTTOSPORE.^.

Pittosporum floribundum, Wiglit et Am.; Ft. Brit. ImL i.;

p. 199.—Shan hills at 1000 feet; also collected by Mr. Aplin-

Subtropical regions of India from Grarhwal to Khasia and Mishmi,

and in South India.

POLYGALE.^.

Polygala crotalarioides, Ham, ; Ft, Brit, Ind. i. p. 201.—Sliau

hills at 4000 feet.

North India, from Kashmir to Sikkim and the Khu.sia hills ; also

in Yunnan-

. A^ar, ? glabrescens, Coll. et Ilenisl. ; racemis elongatis, floribus

majoribus.—Shan hills at 4000 feet.

Polygala erioptera, DC; FLBrit, Ind. i. p. 203.~MeiIvtila.

"Widely epread in tropical Asia and Africa.

Polygala leptalea, DC; FL Brit. Ind. i. p. 202.— Shan hills

at 5000 feet

.

Widely spread in the mountainous regions of India, and also

found in Korth-eastern Australia.

Polygala sibirica, Linn. ; Fl. Brit. Ind. i. p. 205.—Shan hills

JVt 4000 feet. .

North India, Siberia, IVIaiidshuria, China, and Japan.
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Polygala tripliylla, Ham,-, FL Brit. Lul i. p. 201, var. glau-

ceseens.—Shan hills at 3000 feet.

Northern and Central India, China, and the Malay peninsula.

. . Caryopiitlle^..

Silene (§ Eusilene) burmanica, ColL et Ileimh, n. sp.

Herha perennis, erecta, 1-2-pedalis, hahitu Lychnidis dioicm,

nndique plus niiuusve aspere ferrugineo-puhescens, caulibus

robustiusculis vix ramosis, internodiis folia sequantibus vel bre-

vioribus. Folia radicalia non visa, caulina crassiuscula, asperula,

sessilia, ovato-obh:>nga vel hmceolata, interdum obovatu vel spa-

thnlata, 1-2 poll, longa, acuta vel abrupte brcviterqueacuiniuata,

subtrinervia. Flores 5-nieri, 9-10 lineas longi, pauci, dichotoino-

cyinusi, peduneulis brevibus glanduloso-hirsutis ; calyx fere

cylindricus, glanduloso-hirsutus, iobis brevibus ovato-oblongis

obtusissiinis vel rotundatis
;
petala glabra, ealyceni triente exce-

dente?', ina^qualiter quadriflda (Iobis lateralibus ininoribus inter-

dum fere ad auriculas reduetis), 2-sqnaniata, Iobis ovato-oblongis

obtusi:?, squunu's angustis elongatis; ovarium L)ngiuscule stipi-

tatum, glabrum, Idoculare, stylis 3. Copsnla ovoideo-oblonga,

Crustacea, nitida, semina (matura non visa) hippoerepiformia,

rugosa.

Shan hills at 4000 feet.

Mr. Franchet describes sixteen new species of Silene from the*

Chinese province of Yunnan, only four of wliich are represented

in the Kew Herbarium by authenticated specimens ; and after a

careful comparison with his descriptions, we have come to the

conclusion that this is new. Nevertheless the genus is so

numerous in species, exceedingly difficult to diseriminato in a
dried state, that the present ppecies may yet be identified with

a previously described one. Trom a note on one of the sheets of

8. lurmanica it appears that there is a specimen of the same
species in tlie Calcutta Herbarium Irom Momyen, juat within thty

western border of Yunnan.

• Stellaria media, C^r.; FL Brit, Ind. i. p. 230—Shan hills

4000 to GOOO feet.

.Arctic and Nortb temperate regions generally, and widely

colonized elsewhere.
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Drymaria cordata, Willd. ; FL Brit. Ind. i. p. 244.—Shan

hills terai at 2000 feet.

Tropical and subtropical Asia, Africa, and America.

Polycarpsea coryml^osa, Lam-; FL Brit. Ind. i. p. 245.

Meiktila.

Tropical and subtropical regions of Asia, Africa, America, and

Australia.

TAlVIABISClNEiE.

Tamarix dioica, Eoxl. ; FL Brit. Ind. i. p. 249 ; Forest Fl-

Burma^ i. p. 83.—Shan states, common in beds of rivers.

India, ranging from Siadli and the Punjab to Assam, the Dec-

can, and Burma.

HxPEIlICINEiE.

Hypericum japonicum, TJiunl. ; FL Brit. Ind. i. p. 256.—Shan

hills, in rice-fields at 4000 feet.

North-western India to Ceylon, China, and Japan, and south-

ward to Australia and New Zealand,

Hypericnm (§ Androssemineae) pacliypliyllum, ColL et SemsL,

n. sp. (Plate III.)

Frutex vel herba llgnosa, erecta, omnino glaberrima, caulibus

rigidis rectis teretibus rufis, internodiis brevissimis. Folia ses-

silia, semiamplexicaulia, crasse coriacea, oblonga, 1-1| poll, longa,

obtusa, subtus glauca, punctis inconspicuis conspersa, costa subtus

elevata, venis immersis fere obsoletis. Flares 2-2\ poll, diametro,

in cymas densas terminales dispositi, breyissime pedicellati, cymis

circiter 15-florig, bracteis foliis similibus 4-6 lineas longis in-

structis ; sepala coriacea, foliis similla, leviter insequalia, ovata,

4-6 lineas longa, obtusa; petala oblique obovata, pollicaria, epunc-

tata; stamina numerosissima, libera vel sublibera; ovarium 5-

loculare, stylis divergentibus recurvis stamina paullo excedentibus.

Capsula ignota.

Shan hills, 4000 feet. Common throuixliout the Southern Shan

States, especially in marshy localities.

This conies nearest to II. IlooJcerianum, Wight et Arn. {S-

oUongifoUum, Hook. Bot. Mag. t. 4949), differing in the denser

habit, very thick oblong leaves, entire sepals, and free, or nearly

free, stamens.

o
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DESCRIPTION OF PLATE III.

A branch of Hyperimim pachyjpJiyUuin^ Coll, et IlerasL, natural size.

Fig. 1, a petal from a bud ; 2, a bundle of stamens ; 3, back and front views of

anther ; 4, pistil ; o, cross section of ovary. All enlarged.

Terxstr(emtace^.

Anneslea fragrans, Wall, ; -FZ. Brit, Ind. i. p. 280; Forest Fl

Burma, I p. 98.—Shan hills at 3000 to 5000 feet,

Martaban and Tenasserim.

Actinidia callosa, LindL ; Fl. Brit. Ind. i, p. 28G.—Shan hills

at 5000 feet.

Temperate Himalaya, from Garhwal eastward, and extending to

China and Japan.

Sanrauja RoxburgMi, Wall. ; Fl. BiHt. Ind. i. p. 287 ; Forest

Fl. Burma, i p. 103.—Shan hills terai at 3000 feet.

Eastern India.

Schima WallicMi, CJioisy\ Fl. Brit. Ind. i. p, 289 ; Forest FL
Burma, i. p. 106; syn. S. mollis, Bt/er; FL Brit. Ind. \. p. 288.

Shan hills at 5000 leet ; common on hills at 3000 to 4000 feet,

Aplin.

Eastern India, Malay peninsula, and Sumatra.

DlPTEROCARPE^.

Shorea siamensis, Miq. ; Fl. Brit. Ind. i. p. 304 ; syn. Pen-

tacnie siamensis, Kurz, Forest FL Burma, i. p. 119.—Shan hills

terai at 2000 feet ; one of the eommonest trees in the Shau

States, Aplin.

Malay peninsula.

Hopea? ^\. sp. ; specimen floriferum tantum adest.—Shan iiills

terai at 2000 feet.

Flowers very sw eet-scented and often worn by Shan girls in

their liair.

This is very near Hopea argentea, Pierre, in foliage ; hut the

leaves are yellowish beneath instead of silvery. Still, in the

absence of fruit, we are not sure of the genus.
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Maltaceje-
1

Abutilon polyandrum, SchlecJU. ; FL Brit. Inch i. p. 325.

Shan hills at 4000 feet.

North'Avest provincca of India to Cejlon, Burma, and Java,

and also in tropical South Africa.

TJrena repanda, Boxh. ; Fl. Brit. Ind. i. p. 330.—Shan hills at

4000 feet ; also collected by Mr. Aplin.

Widely spread in India, including the south.

Sida rhombifolia, Linn. ; Fl. Brit. lad. i. p. 828.—Slian hills

at 4000 feit, Manden.
Tropical and isubtropical regions of both hemispheres-

Pavonia glechomifolia, A. Eicli. ; FL Brit. IncL i. p. 330

Slian hill?;.

North-west provinces of India to Ceylon and Burma; also in

tropical Africa and Arabia.

Hibiscus Abelmoschus, Lii^n, ; FL Brit. Ind. i. p. 312.—Shau

hills at 4400 feet, MdnJers.

Found throughout tropical India, and cultivated and more or

less coloni/ed in otlier tropical countries.

Kydia calycina, Boxh, ; FL Brit. Ind. i. p. 348 ; Forest FL

Burma^ i. p. 124.—Shan liills, Aplin.

Common nearly throughout tropical and subtropical India.

Sterculiaceje

Stercnlia versicolor, WaJL; FL Brit. Ind. \. p. 855; Forest

FL Burma, i. p. 135.—No locality given.

Only known from Burma and the Malay peninsula.
'

Sterculia, n. sp. ?—Lower Burma, T. II. A^Un.
There are only flowers of this distinct species.

Helicteres glabriuscula, Wall. ; Fl. Brit. Ind. i. p. 366.—Shart
liilU at 4000 feet.

Eestricted to Burma, so far as at present known.
The brief description in the place cited was drawn up from
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impt'rfect material, and the Sliaa specimens enable us to amend

and extend it here :

Folia brevis^^ime petiolata, oblonga, ovato-oblonga, obioiigo-

lanceolataj lanceolata vel interdum oblanceolato-oblouga, minute

calloso-serrulata. Flores parvi, vix 6 lineas longi, axillares,

geminati, peduneulo communi circiter 3 lineas longo, jjedicellis

brevissiinis; calyx grosse stellato-hirsulus, rectus, sequalis, breviter

5-dentatus
;
pctala seqnalia, spathulara, apice rotundata, extus

liirsuta, calycem triente vel diuiidio excedentia, extus puberula,

unguibus insequaliter auriculato-appendiculatis ; columna stami-

neabasi hirsutula ; ovarium longis>iine stipitatum, t;tylo simplice

stamina paullo excedenti. Capsida recta, stellate pubescens, 5-

valvis, circiter semipoUicaris.

Helicteres elongata, WaJh \ Fl. Brit. Ind. i. p. 365 ; Forest

FL Burma, i. [). 141.—Popah district.

Easitern India to Yunnan.

Pterospermum acerifolium, TVilhL; FL Brit. Ind. i. p. 3C8 ;

Forest Fl. Burma, i. p. 145.—Shan hills at 4000 feet.
'A

North-west India to Concan, Chittagong, and Tenasserim

;

often cultivated. Found also in tlie xA^ndamau islands.

• Eriolaena Candolleij Wall. ; FL Brit. Ind. i. p. 370; Forest FL
Burma, \. p. 148.—iShin hills, in various localities from 3000 to

5000 feet.

Southern India and Malay peninsula.

TiLTACEJE.

Berrya Ammonilla, Boxl. ; FL Brit. Ind. \, p. 383 ; Forest Fl
Burma, i. p. 155.—Shan hills, Aplin.

South India, Ceylon, Pegu, and Martaban.

Grewia (§ Eugrewia) elatostemoides, Coll. et IlemsL, n. sp.

Arhor parva, ramulis floriferis graeiliusculis, parce stellato-

puberulis. Folia breviter petiolata, papyraeea, oblique ovato-

oblonga, 2-3| poll, longa, vix acuta, basi sa>pius rotundata, caU
loso-creuato-serrnlata, dentibus sa^pe allernatim minoribus, supra

viridia, parce stellato-puberula, subtus albida, brevissime tonien-

tosa, sinml secus nervos stellato-pubescentia
; petiolus teres

pubescens, 3-4 lineas longus. Flores circiter 6 lineas diametro
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in cymas parvas breves axillares dispositi, pedicellis flores sub-

sequaiitibus ; sepalacra^sluscula, oblongo-spatbulata, obtusissima

vel rotundata, margine incurva, extus albo-tomentosa, intus, ut

videtur, colorata; petula miuuta, crassa (cocta vesiculosa), apice

bidentata, basi intus obscure foveolata ; stamina numerosissima,

sepalis fere dimidio breviora; ovarium dense albo-pilosum, 2-

loeulare ? stylo crasso glabro stamina subaequanti. Fntctus

ignotus.

Shan hills at 3000 feet.

This does not very closely resemble any of the Asiatic species,

most nearly perliaps G. polygama^ Eoxb., differing in the leaves

being pale beneath, the very minute, bidentate 2)etals, and other

characters.

Grewia hirsnta, Vail) Fl. Brit. Ind. i. p. 391; Forest Fl.

Hxirma^ i. p. 159.—Meiktila.

Southern India and throughout Burma.

(Jrewia laevigata, Vald-, Fl. Brit. Ind. i. p. 389; Forest Fl.

Burma, \. p. 159.—Shan terai at 2000 feet.

Very widely spread in tropical Asia, and extending to tropical

Africa and tropical Australia,

Grewia scabrophylla, Roxh. ; FL Brit. Ind. i. p. 387 ; syu.

G. sclerophylhi. Wall.] Forest Fl. Burma, i. p. 162.—Shan hills

at 3000 feet.

Tropical North India from Garhwal to Assam and Chittagong

and Ava.

Kurz ('Forest Flora') records this species as Burmese on the

authority of others, not having met with nor seen specimens him-

self.

Columbia floribunda, Wall. ; FL Brit. Ind. i. p. 393 ;
Forest

FL Burma, i. p. 156.—Shan hills, Ajplin.

Burma, Martahaa.

ElsBOcarpns bracteatus, Kurz, Forest FL Burma, i. p. 165

;

FL BriL Ind. I p. 406.—Shan hills terai at 2000 feet.

Tenasseriin and Martaban.

This species was not previously represented in the Kew Her-

barium, and the specimen was so named at Calcutta,
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LiNACEiE.

Linum mysorense, IIe\jne\ Fl,Brit. Ind. i. p. 411.—Sliaa hills

at 4000 feet, in fields.

North-west India to Ceylon. Not previously recorded from

Eastern India or Burma.

Reinwardtia trigyna, Planch. ; FL Brit Ind. i. p. 412.—Shan

hills at 3000 feet, Manders,

Temperate and subtropical regions of India eastward into

China.

MALPIGHIACEiE.

Hiptage candicans, Hook. f. et T. Thorns. ; FL Brit. Ind, i.

p. 419; Forest FL Burma, i. p. 174 (flor. descript.).—Shan hills

from 1000 to 4000 feet ; common in the dry forest.

Burm.a.

This is not a climber, as suggested in the * Flora of British

Iiidia,' but an erect shrub or small tree.

Aspidopterys Helferiana, Kurz^ Forest FL Burma, i. p. 176.

Shan hills terai at 2000 feet.

Tenasserim.

Ztgophylle^e.

Tribulus terrestris, Linn. ; IL Brit. Ind. i. p. 428.—MeiktiUv

Almost universally disper^scd in tropical and subtropical regions

Geraniace^.

Geranium nepalense, Sweet ; FL Brit. Ind. i. p. 430.—Shan
hills at 6000 feet.

r

Generally diffused in the mountains of India and Ceylon, and
extending to Weistern China.

Averrhoa Carambola, Linn. ; FL Brit. Ind. i. p. 439.—In a

monastery garden; perhaps cultivated.

Cultivated throughout tropical India ; native country uncertain,

though probably America.

Impatiens arguta, Ilooh.f. et T. Thorns.
', FL Brit. Ind. i.

p. 470.—Shan hills at 4000 feet.

Sikkim, Khasia, and Western China.
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Impatiens pnl)erula, DC. ; Fl, Brit. IntL i. p. 47U.—Shan hiil.s

at 4000 feet.

Mountain^* of Siklvim and Nepal.

Impatiens chinensis, im/i. ; Fl. Brit. Tnd. i. p. 4i4,— Shan

Kills at 4000 feet.

YeTj widely spread in the mountains of India, southward to

Travancorc, and extending to Eastern China.

Impatiens ecalcarata, Coll ef Ilcmsl., n. sp. (Plate IV.)

- Species, pra?ter sepalum posticum galeatuni, iiec calcaratuni,

/. clibiensi oiuuino simillima et vix distinguenda.

Shan hills at 4000 feet.

This so strongly resembles I, cJiinensis that one might suspect

it to be an abnormal state of that species, were there not copious

healthy specimens all exhibiting the same peculiarity in the shape

of the posticous sepal. Indeed it may yet prove to be a moditi-

cation of /. chiue^isis ; but it would be none the less worLh

llguring.

DESCEIPTION OF PLATE IV.

A branch of Imjxitiens ecalcarata. Coll. et Hemsl., natural size.

Fig. 1, dorsal sepal ; 2, a lateral sepal ; 3, tlie coalescing anthers. All eiilargetl

RUT.VCE.E.

Glycosmis pentaphylla, Correa ; Fl. Brit, Ind. i. p. 499; Forest

FL Burma, i. p, 186.—Meiktila.

Widely spread, and exceedingly variable, in India, Malaya, and

tropical Australia.

Micromelum hirsutum, Oliver ; FLBrit. LuL i. p. 502; Fored

Fl. Burma, i. p. 187.—Shan hills at 4000 feet.

Malay peninsula and archipelago.

Murraya exotica, i/;^^^. ; Fl.Brit.ImL i. p. 502; Forest 11.

Burma, i. p. 190,—Shan hills terai at 2000 feet,

- Tropical Asia, Australia, and Polynesia.
i

Murraya Koenigii, Spreng. ; FL Brit. Ind. i. p. 503 ; Forest

FL Burma, i. p. 190.—Shan hills terai at 2000 feet.

Garhwal to Ceylon, Assam, and Tenasserlm.
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SlMARUBE^.

Harrisonia Bennettii, Planch. ; Fl. Brit. Ind, i. p. 519 ; Forest

Fl. Burma, i. p. 203.—Meiklilu.

-Malay peninsula and archipelago to Soutli China and the

Philippines.

OCHNACE^.

Ochna squarrosa, Lin?}. ; FL Brit, Ind. i. p 523; Forest FL
Burma, i. p. 205.—Shan hills.

South India and Ceylon, and Silhet to Tenasscrini.

BuHSERACEiE ^

Garuga pinnata, Boxh. ; FL Brit, Ind. i. p. 528 ; Forest FL
Burma, i. p. 207.^Shan hills terai at 3000 feet.

Throughout India and Malaya.

Meliace^.

Melia Azedarach, Linn. ; Fl. Brit. Ind. i. p. 544 ; Forest FL
Burma, i. p. 212.—Shau hills at 3000 feet.

Persia, subtropical JS'orth India and China, and widely culti-

vated.

Cipadessa fruticosa, i?/ww/d? ; FL Brit. Ind. i. p. 515; Forest

FL Burma, I p. 214.—Shan liills at 3000 feet.

Soutli India, Ceylon, Burma, and Java.

Walsnra, n. sp. ?—Shan hills terai at 3000 feet.

A flowering specimen only was collected, and this is hardly

sufficient to determine the genus with certainty.

CMckrassia tabularis, Adr. Jitss. ; Fl. Brit, Ind. i. p. 568

;

Forest Fl. Bnrma^ i. p. 227.—Shan hills, Aplin.

South India, Ceylon, Malaya, and Andaman islands.

Olacijse^.

Olax scandens, Boxh.\ FL Brit. Ind. i. p. 575; Forest FL
Burma, i. p. 233.—Shan hills terai.

. Generally spread in tropical India, Burma, and Malay peuiu-

sula, and extending to Java.
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Cansjera Rheedii, J. F. GmeL ; FL Brit. Ind, i. p. 582 ;
Forest

Fl. Burma, i. p. 237.—Meiktila.

Generally spread in tropical India and Malaya and extendiug

to South China and North Australia.

Opilia amentacea, Boxh. ; Fl. Brit. Lid. i. p. 583 ; Forest FL

Burma, \. p. 238.—Shan hills terai at 3000 feet.

"Widely spread in the tropics of the Old World,

Celastriis^e^.

Euonymns glaber, Boxb. ; Fl. Brit. Ltd. i. p. GOO; Forest Fl

Burma, u p. 249.—Shan hills terai at 2000 feet.

Eastern Bengal and Muueypore southward to Tenassei'ini.

Euonymus grandiflorus, Wall. ; Fl. Brit. Ind. i. p. 608

Shan hills at 4000 feet.

North India, from Kumaon to Khasia.

Celastras paniculatus, Willd. ; Fl. Brit. Ind. i. p. 617; Forest

Fl. Burma, i. p. 252.—Shan hills at 5000 feet.

Tropical and subtropical regions of India and Malaya generally.

Gymnosporia ovata, Lawson, var. ; FL Brit. Ind. i. p. 019.

Shan hills plateau, 4000 feet.

This does not exactly correspond to the Nilghiri specimens ot

G. ovata, the flowers being somewhat larger and the fruit

smaller ; but we can discover no tangible characters to separate

it specifically.

Gymnosporia pallida, Coll. et IlemsL, n. sp.

Frutex circiter 3-pedalis, inermis vel paucispinosus, undique

glaberrimus, ramulis floriferis crassiusculis cortice foliisque pal-

lidis. Folia breviter petiolata, subcoriacea, ovato-oblonga vel

obovata, 3-5 poll, longa, apice obtusa vel interdum rotundata,

basi cuiuata, crenulata, venis retieulatis sat conspicuis. Flores

3-4 lineas diametro, dichotome cyraosi, cymis densis, rigidiusculis,

1-1| poll, longis, pedicelh's brevibus sursum incrassatis ; sepala

crassa, persistentia, orbicularia, ciliolata, petalis dimidio minora;

petala glabra, orbiculari-oblouga ; ovarium 3-loculare. Capsule^

3-locularis, alte 3-lobata, laevis, 6-8 lineas diametro ; semina ignota.

Shan hills at 3000 to 4000 feet.
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In foliage and general appearance this approaches G. acumi-

natctj Hook. f. ; but that always dries of a dark colour and the

ovary and capsule are 2-ceIled,

ElTAMNACE^E.

Ventilago calyculata, Tulasne; FL Brit. Ind. i. p. 631; Forest

Fl Burma, i. p. 262.—Meiktila.
Almost throughout tropical India and Malaya.

Zizyphus (Enoplia, IlilL ; FL Brit. Ind. i. p. 634 ; Forest FL
Burma^ i. p. 2GG.— JVIeiktihi.

Tropical Asia and Australia.

Zizyphus incnrva, Boxl.-, FL Brit. Ind. i. p. 635.—Shan hills

at 4000 to 5000 feet ; also collected by Mr. Aplin. .

Nepal, Bhotan, South India, and Ceylon.

Zizyphus rugosa, Lam. ; FL Brit, Ind. \. p. ijZQ\ Forest FL
Burma, i. p. 265.—Shan hills at 4000 feet; also collected by

Mr. Aplin.

Tropical India, Burma and Tenasserim.

Rhamnus virgatns, Boxh. ? ; Lawson in FL Brit. Ind. i. p. 604,

sub R. daJiurico.—Shan hills at 4000 feet.

In our opinion more than one species is included in theTlora

of British India' under the name of B. dahuricus, Pall., but the

species are very difBcult of limitation,

Berchemia flavescens, Wall. ; FL Brit. Ind. i. p. 637 ; syn.

B. polyphylLa, WalL loc. cit. p. 638.—Shan hills at 4500 feet.

Nepal, Sikkim, Burma, and China.

Some of the forms of 5. lineata, DC, approach this very closely.

Ampeltde^.

Vitis discolor, Balz.\ FL Brit. Ind. i. p. 647; Forest Fl.

Burma, i. p. 271.—Upper Burma.

Sikkim to Khasia, Chittagong, Tena?scrim and Java, and
Concan in South India.

Vitis adnata, WalL ; FL Brit. Ind. \. p. 649.—Shan hills

plateau at 4000 feet.

Generally difl'used in tropical India and Malaya.

LIJ^N. .rOUEy.—BOTAM\ VOL, XXVI 1 1. j>

_ .1
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Vitis lanata, Boxh,, var. glabra, Laws.) FL Brit. Ind. i. p. 651.

Shan hills plateau at 4000 feet.

The typical form is A^ery widely spread in India; and this

variety, i£ variety it be, is recorded from Garhwal and the

Khasia mountains ; and it has more recently beeu collected in

Muneypore by Dr. Watt, who, perhaps correctly, regards it as a

distinct species.

Vitis repens, Wight et Arnott \ Fl. Brit* Ind, i. p, 64G.

Shan hills at 4000 feet.

* Very widely spread \\\ tropical India and Malaya.

Vitis heterophylla, Fhunl.?; DC. Monogr. PTianerog. v. 2,

p. 455, sub Ampelopside,—Shan hills at 5000 feet.

This species is widely spread in China, Mongolia, Mandshuria,

and Japan ; and it is very variable in the shape of the leaves.
r

Vitis (§ Tetrastigma) pycnantha, Coll. et Bemsl.^ n. sp.

Frutex prseter flores fere undique glaber, ramulis floriferis

crassiusculis sulcatis vel striatis. Cirrhi simplices. Folia tri-

foliolata, breviter petiolata (petiolus 3-6 lineas longus) ;
foliola

brevissime petiolulata, crassa, subcarnosa, inaequalia, obovato-

oblonga, lateralia leviter obliqua, 2-3| poll, longa, apice rotuu-

data, basi cuneata vel plus minusve rotundata, remote obscureque

calloso-crenata, venis primariis lateralibus utrinque 5-6 subtus

inconspicuis. Flores minuti, densissime cymoso-gloraerati, cymis

axillaribus subsessilibus puberulis circiter Ipolh diametro; petala

hirsuta, persistentia, crassa, lata, apice cucuUata; stigma alte

4-lobatum, lobis arete recurvis. Fructus igtiotus. '

Yeraethen.

A very distinct species, exhibiting no close resemblance to any

species with which we are acquainted.

Vitis (§ Tetrastigma 1) megabotrya, Coll. et Semsl., n. sp.

Frutex alte scandens, glaber vel glabrescens, ramulis floriferis

crassis ut in V. vinifera. Cirrhi non visi. Folia trifoliolata

(unicuui delapsum tantuni visum) longe petiolata ; foliola (iis

F. lanceolarice et V. planicaulis simillima) breviter petiolulata,

crassa, subcarnosa, subsequalia, oblongo-lanceolata, 7-9 poll-

louga, obtusa, grosse calloso-crenata, venis primariis lateralibus

utrinque 10-12 subtus leviter elevatis. Flores, ut videtur,

( <S tantum visi), laxissime
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cellati, circiter 2 lineas longi, cymis 8 poll, diametro
;

petala

hirsuta, per anthet^in persisteiitia, crassa5lata, insigaiter galeuta,

erecta; stamina quam petala breviora.

Shan hills terai at 3000 feet.

Tlie leaflets resemble those of the quinquefoliate V. plant-

caiilis, Hook, f., aud V. lanceolaria^ Eoxb. ; but the large loo^e

inflorescence is very different.

Vitis (§ Tetrastigma) burmanica, Coll, et SemsL^ n. sp.

Frutex scandens, hirsutus, ramulis floriferis graeiliusculis.

Cirrlii non visi. T'oUa distincte petiolata (petiolus 6-12 lineas

longus), trifoliolata ; foliula subse:?silia, crassiuscula, lanceolata,

ovato-Janccolata vel interdum elliptica (lateralia leviter obliquu),

1-1^ poll, longa, acuta vel rotundata, apiculata, paucicalloso A^w-

ticulata ; stipulae lat^e, persistentes. Flores minimi, in cymas

parvas densas (vix 1 poll- diametro) pseudoterminales disposiii,

pedicellis brevissimis
;
petala glabra, apice leviter iucurva ; stigma

breviter 4-lobatum3 lobis depressis. Bacca immatura glabra,

circiter 2 lineas diametro.

Shan hills plateau at 4000 feet.

In general appearance this resembles V, mollis^ Wall., which

has 5-foliolate leaves.

Vitis (§ Tetrastigma) Apliniana, Coll. et Ilemsh^ n. sp,

Frutex scandens, prseter flores fere omnino glaber, ramulis

floriferis crassiusculis. Cirrhi non visi. Folia longe petiolata

(petiolisfoliola aequantibus),pedatim 5-foliolata; foliolainsequalia,

distincte petiolulata, coriacea velsubcarnosa, lanceolata vel oblan-

ceolata, 2|-4 poll, longa, obtusa, bat^i cuneata, supra medium
remote crenato-dentata, venis immersis inconspicuis. Flores

circiter 3 lineas diametro, umbellatim cymosi, cymis paniculatis

longe graciliterque pedunculatis, paiiiculis quam folia brevioribms,

pedicellis fere filiformibus flores sequantibus vel longioribus

petala cra^^siuscula, oblonga, cucullata, puberula ; stigma 4-loba-

tum, lobis crasjsis. Frtictus ignotus,

Shan hills terai at 2000 feet.

This most nearly resembles V. duhia^ Laws., in foliage, but the

inflorescence is characteristic.

Named after Mr. T. H. Aplin, of the Government Forest

Department in Burma,

d2
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Sapindace^.

Cardiospermnm Corindum, Linn. ; DC. Prodr. i. p. 602 ; syn

C. canescens, Wall.; FL Brit, Ind. i. p.G70.—Meiktila.

Soutliern India and Burma; also in Ahyssinia.

Schleichera trijuga, Willd. ; FL Brit. Ind. i. p. 681 ; Forest

FL Burma, i. p. 289.—Shan hills at 5000 feet.

Widely spread in India and Malava.

iEsculus punduana, WalL ; FL Brit. Ind. i. p. 675 ; syn. M. as-

samica, Grriff. ; Forest FL Burma, i. p. 286.—Shan hilU at

4000 feet.

Sikkim and Khasia, and southward to Tenasseritn and Siam.

Tnrpinia pomifera, DC. ; FL Brit. Ind. i. p. 698 ; Forest FL
Burma, i. p. 292.—Shan hills terai at 3000 feet.

Tropical and subtropical Asia, from Southern India aad Ceylon

to Khasia, Malaya, and Eastern China.

ANACARDIACEiE.

000

Rhns semialata, Murr.; Fl. B
Burma, i. p. 319, sub B. javanica.

feet.

Himalaya and Khasia mountains to the Malay Archipelago.

Rhus paniculata, WalL; FL Brit. Ind. ii. p. 10; Forest

Burma, i. p. 319.—Meiktila ; and in the Shan hills, A2>rm.

Eastern India, Burma, and Yunnan.

Melanorrhcea usitata, Wall. ; FL Brit. Ind. ii. p. 25 ; Fo
FL Burma, i. p. 318. ^ „. _^„, „.,,„ v.w..^v. ^

Aplin.

Muneypore to Tenasserim.

This is very variable in the shape of tlie leaves.

Oiina Wodier, Boxh. ; FL Brit. Ind. ii. p. 29 ; Forest FL
Burma, \. p. 321.—Shan hills plateau at 4000 feet.

Throughout tropical India and Malaya.

Pistacia coccinea, Coll. et Remsl.^ n. sp.

Arlor pa^^'a, ramulis fructiferis graciliuscnlis glabris, cortice

albido crebre lenticellato. Folia paripinnata, breriter petiolata,
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4-6 poll, longa, rliachide Laud alata angustissima leviter canali-

culata; foliola S-G-juga, subsessilia, alterna, vel superiora sub-

Dpposita, glaberrima, coriacea, oblougo-Ianceolata, 1-1 1 longaj=)">

truncato-retusa, simul apiculata, supra nitida, costa impressa,

subtus pallidiora, venis primariis lateralibus utriu'que circiter 12

sat conspicuis. Flores spicato-pauiculati, paniculis parvis quam
folia dimidio brevioribus, ramulis gracillimis .... Drupa com-
pressa, latior quam longa, circiter 3 lineas lata.

Shan hills at 4000 feet.

This must be closely allied to P. iceinmannifolia^ Poisson (Bull.

Sec. Bot. France, xxxiii. p. 467), from Yunnan, which we have

not seen. It differs from that, according to the description, in

being glabrous and in the larger dark green apiculate leaves.

It also resembles P. Lentiscus^ Linn,, differing in the rhachis

of the leaf not being winged, and in the smaller duller-coloured

fruit.

CoRIAElEiE.

Coriaria nepalensis, Wall. ; Fl. Brit, Ind. ii. p. 441.—Slian

hills plateau at 4000 feet,

North India and Western China.

Leguminos j; : Pa^ilionacece.

Crotalaria alata, Ham. ; FL Brit* Ind. ii. p. 69.—Shan hills

at 5000 feet.

M
Java.

Our specimen has the broad stipular wing of C. alata, Ham.,
and the short-stalked pod of the South-Indian and Ceylon C. ru-

higinosa, Willd. ; and we can find no character to distinguish

them from each other as species.

Crotalaria (§ Calycinae) perpusiUa, Coll et HemsT., n. sp.

(Plate V.)

Herha annua? procumbens vel prostrata, ramulis gracilibus

parce pilosis dense foliatis 2-3 poll, longis. Folia simplicia, bre-

vissime petiolata, papyracea, patentia, ovali-rotundata, 3-4 liueas

longa, minute apiculata, utrinque longissime parceque albo-stri-

gilloso-pilosa, simul minute punctata ; stipula? obsoleta?. Flores

purpurei, circiter 6 lineas longi, 2-5 ad apices ramulorum pro-
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ducti, breviter pedJcellati ; calyx dense villosus, bilabiatus, quam

petala paullo brevior, segmentis lanceolatis vix acutis 2 superio-

ribus latioribus longioribus ; yexillum fere orbiculatum, extus

medio apicisparce barbatuni, intus basi bicallosum, ungue brevi

recto puberulo; alse obovatse ; carina leviter incurva, brevissime

unguiculata, margine superiore ciliata ; stamina glabra ; ovarium

glabrum, set^sile, circiter 14-ovulatum5 stylo incurvo glubro sta-

mina superanti. Legumen (immaturum tantum vismn) 1-2-

spermum.

Shan hills at 4000 feet.

Allied to C. pusilla^ Heyne, and (7. hirta^ Willd., but at once

distinguishable by its more prostrate habit and rounded leaves.

DESCEIPTION OF PLATE V.

Portion of a plant of Crofalaria perp^isilla, Coll. et Hemsl., nat. size-

Fig 1, portion of a leaf; 2, a flower, with petals and stamens removed ; 3, keel

;

4, a wing ; 5, standard ; 6, stamens ; 7, pistil, with the ovary laid open ;

8, Tery young pod. All the dissections more or less enlarged.

w p

Crotalaria albida, IIeyne\ _FZ. Brit. Ind. ii. p. 71.—Slian

hills at 3000 feet.

Throughout India, Malaya, and China.

Crotalaria (§ Calycinae) 'bTirmanica, Coll. et Ilemsl,, n. sp.

J/er5a annua vel perennis, nndiquepilis longis vestita, caulibus

erectis strictis, ut videtur, simplicibus appresse argenteo-pilosis.

Folia simplicia, breviasime petiolata, papyracea, erecta rel caule

appressa, anguste lanceolato-oblonga, oblanceolata vel snperiora

fere linearia, 1-1^ poll, longa, vix acuta, utrinque, sed prsecipue

pubtus, pilis longis appressis albidis parce vestita ; stipulae

minutse, subulat®. Flores circiter 9 lineas loiigi, in raeemos

erectos compactos terminales dispositi, pedicellis brevissimis,

bracteis angustissiinis persistentibus flores plus quam dimidio

brevioribus ; calyx longe denseque villosus, corollam fere aequans,

subbilabiatus, segmentis vix acutis, 2 superioribus latioribus;

vexillum fere orbicuhare, extus secus plicam apicem versus hir-

sutum, intus basin ver^sus biauriculatum, ungue brevi lato con-

spicue bicalloso ; alae obovato-oblongio, breviter unguiculatae,

vexillum fere sequantes, ungue torto ; carina brevior, incurva,

apice lata, retusa vel breviter bilobata, lobis rotundatis ; ovarium
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sessile, oblongumj glabrum, multiovulatum, stylo glabro stamina

pauUo excedente. Legumen ignotum.

Shan liills at 4000 feet.

In technical characters allied to (7. sessiliflora^ Linn., differing

in its remarkably stifE habit, apprcssed leaves, silvery tonaentum,

and rather more loosely racemose spreading flowers.

Crotalaria neriifolia, Wall.; Fl. Brit, Ind. ii. p. 74.—Shan

hills at 3000 to 4000 feet.

Previously only recorded from mount Taong Dong, in Burma.

The pod of this handsome species is still unknown, and the

species was not previously represented in the Kew Herbarium.

Crotalaria retusa, Linn. ; FL Brit, Ind, ii. p. 75.—Meiktila.

General in tropical Asia and North Australia ; also common
in tropical Africa and America, where, however, it is believed to

be a colonist.

Crotalaria Kurzii, BaTcer; Fl. Brit. Ind. ii. p. 75.—Shan hills

at 4000 feet.

Pegu.

Indigofera trita, Linn. Jll. ; Fl. Brit. Ind, ii. p. 96.

Meiktila.

Tropical Asia, Africa, and Australia.

Indigofera endecaphylla, lacg^. ; Fl, Brit, Ind. ii. p. 98,—Shan

hills at 3500 feet.

Tropical India, Malaya, and South China, and tropical and

South Africa.

Indigofera hirsuta, Linn. ; Fl. Brit. Ind, ii. p. 98.

Meiktila.

Tropical Asia, Africa, America, and Australia.

Indigofera pulchella, Boxh. ; Fl. Brit. Ind. ii. p. 101 ; Forest

Fl Burma, I p. 361.—Shan hills at 4000 feet.

North India and Burma, southward to Martaban.

Indigofera Dosua, Kam. ; FL Brit, Ind. ii. p. 102.—Shan hills

at 4000 feet.

North India, from Simla eastward to Assam.
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Indigofera calonenra, Kurz, Forest FL Burma, i. p. 3G0; FJ

Brit. Lid. ii. p. 03.—Shaa hills at 4000 feet. .

Pegu.

P^oralea corylifolia, Linn. ; Fl. Brit. Lid. ii. p. 103.--

Mciktik.

AVidelv spread in India southward to Ceylon and westward to

Arabia.

• Millettia pendula, Benfh,\ FL Brit. Ind. ii. p. 105 ; syn. M.

leucautluij Kurz^ Forest FL Burma, \. p. 35G,—Shan hills terai at

2000 feet.

Prome and Pegu.

Millettia Brandisiana, Kurz, Forest FL Burma^ i, p. 355 ;
FL

Brit. Lid. \\. p. 108.—Near Yeinethen ; and in the Shan hills,

Aplin.

Burma, near Tomah and Prome.

Hi

M.

floribus majoribus (alabastris fere rectis), calycis dentibus 3

inferioribus rotuiidatis, vexillo fere orbicular! distinete biuuri-

culuto.

Arbor erecta, ramulis floriferis puberulis erassiusculis. Folia

5-foliolata, longmscule petiolata, cito glabrescentia; foliola op-

posita, breriter petiolulata, inacqualia, coriacea, ovato-oblonga,

elliptic^, vel obovato-oblonga, 2-4| poll, longa, obtiisissima vel

rotundata, primum utrinque secus costam plus minus appresse

hirsutula, utrinque minute reticulato-venosa, subtus pallidiora,

petiolo graciliusculo petioluli<que puberulis ; stipulse cito de-

ciduse non vis£e ; siipellse subulatse, persistentes. Flores sericeo-

tomentosi, circLter 9 lineaa longi, dense racemoso-panJculati

(puniculis termlualibus brevissime pedunculatis cireiter 4 poll.

longi3et3 poll, latis) breviter pedicellati, sub calyce bibracteo-

lati; calyx brevis, latus, obscure bilabiatus, labio superiore late

truncate simulleviter retuso, labio inferiore late breviterque tri-

lobato, lobis rotundatis; petala striata; vexillum extus dense

sericeo-tomentosum, fere orbiculatum, breviter unguiculatum,

biauriculatum ; ala^ angustse, longiuscule unguiculata), inaqualiter

biauriculata), carina triente breviores 3 carina fere recta, biauri-
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culata, vexillum a>quans ; stamina diadelphia; ovarium sessile,

dense villosum,circiter 8-10-ovulatum. Legumen ignotum.

Shan hills at 4000 to 5000 feet.

Named after Mijor A. Dorward, E.E., who kindly assisted me
in many ways collecting plants, including the present one.

In many respects tliis so strongly resembles M. cinerea^ Benth.,

that we hesitated giving it specific rank. The genus is largely

developed in Burma, and several of the species are imperfectly

known, Kiirz describes eighteen species in his ' Foret^t Plora

of British Burma,' most of which are endemic, or at least do not

extend Avestward into India.

Millettia macrostacliya, Coll. et Heinsh^ n. sp.

Frutex vel arhor parva, novellis plus minusve pubescentibus

vel fere omnino glabris, ramnlis floriferis crassiusculis subangu-

latis. Folia ampla, superiora 12-18 poll, longa, 9-11-foliolata,

distincte petiolata, rhachide parce pubescenti vel glabrescenti,

striata, supra canaliculata ; foliola opposita, breviter petiolulata,

pallida, papyracea, ovato-oblonga, deorsum minora, 2-3 poll,

longa, obtuse acuminata, supra glabra, subtus pubcscentia A'el

glabra, pallidiora, venis primarlis lateralibus utrlnque circiter 10

conspicuis. Flores pulcbre rosei, 9-12 lineas longi, racemosi,

fasciculati, extus plus minusve puberuli, breviter pedicellati,

racemis axillaribus 12-20 poll, longis; calyx latus, subbilabiatus,

dentibus 2 superioribus fere omnino connatis labium delloideum

form.antibus, dentibus 3 inferioribus pauUo brevioribua subsequa-

libus deltoideis subacutis ;
pctala fere sequilonga ; vexillum ro-

tundatum, exauriculatum ; ala> basi semihastatae ; carina semi-

hastata, recta; stamina diadelphia; ovarium sessile, pubescens,

pluriovulatum. Legumen ignotum.

Shan hills, 2000 to 4000 feet.

In foliage this resembles -3f. ^acXycar^a, Benth., which, how-

ever, has a much-branched inflorescence.

Millettia mnltiflora, Coll. et Ilernsl,^ n. sp.

-4rior novellis ferrugiueo-tomentosis. Folia circiter G poll. longa,

ssepius 11-foliolata, graciliter petiolata, stipulis parvis deciduis

;

foliola opposita, breviter petiolulata, ovato-oblonga, obovato-

oblonga, elHptica velinterdum rotundata, 1-1| poll, longa, obtusa,

sseplus brevissime acuminata, interdura leviter retusa, minute stri-
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gilloso-hirsuta, demum fere glabrescentia, stipellis minutis subu-

latis. Flores 8-9 lineas longi, raeeiDOSo-fasciculati, extus sericeo-

liirsuti, brevissime pedicellati, racemis numerosis axillaribus vel

subterminalibus 6-8 poll, longis graciliusculis ; calyx latus, ut

vldetur, coloratus, obscure bilabiatus, labio superiore breviore

brevissime bidentato, labio inferiore fere sequaliter 3-lobato, lobis

deltoideis subacutis; petala fere sequilonga; vexillum orbicu-

latum, longiuscule unguiculatum, basi obscure biauriculatum

;

alae oblongsDjvix obliquse ; carina fere recta ; stamina diadelpbia;

ovarium sessile, dense hirsutum, pluriovulatum. Legwnen non

visum.

Meiktila. Common in tlie dry forests.

Near M. Brandisiana, Kurz, wbich has more numerous lau-
*

ceolate-oblong leaflets and a glabrous calyx.

Millettia, sp. n.?—Sban hills terai at 3000 feet.

A specimen in young fruit with foliage remarkably like that of

M. glaiicescens^ Knrz, but the tomentose pod is totally different.

It is most likely an undescribed species, of which further material

13 necessary to draw up a satisfactory description.

Gneldenstaedtia multiflora, Bunge ; Fl. Brit. Ind. ii. p- 118.

Shan hills platean at 4500 feet.

Central and Northern provinces of China, and it has also been

collected in the Himalaya, though the locality is unknown.

Zomia Meiktila.

Diffused throughout the tropics.

Desmodium nmbellatum, JDC. ; Fl. Brit. Ind. ii. p. 161 ; Fore^^

Fh Burma, \. p. 385.—Meiktila.

Tropical India, Malaya, South China, Polynesia, and the

Mascarcue islands.

Desmodium biarticulatum, Benth. ; FL 1
Popah.

Tropical India, Malaya, and N. Australia.

Desmodium triquetrum, BC. : FL Brit. Ind. ii, n. 163 : Ft

Fl 3000
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Widely spread In tropical Asia eastward to China and the

Philippine inlands, and iu the Masearene islands.

Desmodium oblongnm, TFalL ; FL Brit. Ind, ii. p. 166.—Shan

hills plateau at 4000 feet.

Previously only known to us from the Laong-dong mountains in

Burma.

The present specimen In very young flower differs from the

type in being nearly glabrous, and in the unbranched in-

florescence.

Desmodium floribundum, G. Bon ; Fl, Brit. Ind. ii. p. 167,

Shan hills terai at 2000 feet.

North India, from the Punjab toKhasia.

Desmodium latifolium, BC.\ FL Brit. Ind. li. p. 168; Forest

Fl. Burma^ i. p. 385,—Shan hills terai.

Tropical Asia, eastward to the Philippine islands, and In

tropical Africa.

Uraria lagopoides, DC, var. racemis elongatis distincte pe-

dunculatis gracilioribus ; Fl> Brit, Ind. ii. p. 156.—Shan hills

at 4000 feet.

Tropical Asia, eastward to South China, Polynesia and Aus-

tralia.

Uraria hamosa, Wall. ; FL Brit. Ind, ii. p, 156.—Meiktila.

India and Malaya, eastward to Central China.

Neocolletia, IlemsL

{Sedysarearum novum genus Phylacium proximum.)

Calycc tubulosus, 15-nervis, subaequaliter 5-lobatus, lobis bre-

vissimis rotundatis. Fexillum suborbiculatum, Inappendiculatum
;

aliB liberse, oblongs, calcarata?; carina recta, obtusissiina. Sta-

men vexillare liberum, csetera eonnata ; anthera? uniformes.

Ovarium sessile, uniovulaturn ; stylus inflexus. Legumen igno-

tum.

—

lie Folia

trifoliolata ; stipula) rigidse, striata^, persisteutes. Flores minimi,

ad axillas foliorum solitarii, vel 2-3 aggregati, longe graciliterque >

pedunculati, juxta calycem bibracteolati
;

pedunculus bractea.

insignl stipitata sellaeformi complicata caljcem amplectenti in-

structus.
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In habit this genus more nearly resembles some of the slender

FliaseolecB than any of the Redysarece, though in floral characters
it is near Phylacium.

Neqcollettia gracilis, Ilemsl., n. sp, (Plate VI.)
Ilerha pereunis ? caulibus repentibus elougatis fere filiformibus

plus minusve retrorsum strigillosis. Folia trifoliolata, cum pe-

tiole gracili eirciter2-2^ poll, longa ; foliola petiolulata (terminale

longiuseule), papyracea, vel fere membranacea, pallida, obcor-
data, 8-10 lineas longa, supra glabra, subtus albo-strigillosa

;

stipulaB parvaj, rigidse, striatse, persistentes ; stipella) niluutse,

aubulatffi. Flores 2-3 lineas longi, pedunculis quam folia brevi-

oribus densissime retrorsum albo-strigillosis, bractea bracteolisque
subtus strigillosis; calyx extus strigillosus

; petala longiuseule

unguiculata; vexillum retusum ; alae oblong^e, calcarata) simul

margine inferiore 1-dentatse ; ovarium glabrum.
Posobio in the plains.

DESCRIPTION OF PLATE VI.
A portion of a plant of KeocoUetia gracilis, Heiusl., natural size.

Fig. 1, portion of a leaflet; 2, a stipule; 3, a flower; 4, bract spread open;

5, calyx laid open; 6, standard
; 7, one oF the wings; 8, one of the

teel-petals; 9, stamens; 10, pistil, the ovary in section showing the

solitary ovule. All enlarged.

Phylacium majus, Coll. et Ilemsl., n. sp. (Plate VII.)
Ilerla volubilis, uovellis appresse hirsutis, ramis floriferis

teretibus grac-iliusculis lignescentibus. Folia pinnatim tri-

foliolata, longe petiolata (cum petiolo usque ad 6 poll, longa) ;

foliola distincte petiolulata, papyracea, ovali-oblonga, 2-3| poll,

longa (lateralia minora), obtusissiuia, interduin obscure retusa,
basi brevissime cordata, supra glabra, reticulato-venosa, subtus
dense aureo-strlgillosa, stipulis stipellisque parvis fere linearibus
acutissimis persistentibus. Flores C-7 lineas \ou^\ in racemos

4-6

ramulis 1-2 lateralibus instructis), breviter pedicellati (pedicellis

retrorsum strigillosis), florum fasciculis bractea ampla cucullato-
complicata subtendis

; bracteae aucts, 1-1 i poll, longse,

extus glabrae, iutus strigillosae, demum scariosje ; calyx ex-

tus strigillosus, Bubbilabiatus, labio superiore subii tegr
toideo-rotunduto, labio inferiore trilobate, lobia ovato-rotundatis
acutia late imbricatis; petala glabra, subsequilonga ; vexillum
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latum, breviter unguiculatum, basi insigniter biauriculatum ; alse

oblonga?, longissime calcaratse ; carina fere recta, obtusa, breviter

bicalcarata; stamina distincte diadelphia, stamen vexillare vex-

illo basi adnatum : ovarium breviter stipltatum, disco annular!

brevi cinctuin, secus suturam superlorem puberulum, 1-ovulatum.

Lcqtiinen deest.

isiian hills at 3000 feet.

DESCRIPTION OF PLATE VII,

A branch of Fhylaclum majas, Coll. ef, Ilemsl., natural size.

Fig. 1, calyx laid open, showing the shortly stipitate pistil ; 2, standarcl ; 3, one

of the wings ; 4, one of the keel-petals ; 5, tlie stamens; 6, ovary in

section, showing the solitary ovule. All enlarged.

A very distinct species, Laving flowers at least double the si/e

of those of P. hracteosum^ the only previously known species of

the genus, in which, too, tlie flowers are borne in quite small

clusters. P. hracteosuviy Benn., inhabits the Malay Archipelago

from Java to Little Kei and the Pliilippines ; and the discovery

of a new species in Burma is an interesting fact.

Lespedeza jnncea, Pers., var. sericea, Maxim.-, FL Brit. Ind,

ii. p. 142; Forest FL Burma, \. p. 380 (species propria).—Shan

hills at 4000 feet.

North India, throughout China and Japan, and in Australia.

Lespedeza decora, Kurz, Forest FL Burma^ i. p. 381 ; FL Brit.

Ind. ii. p. 144.—Shan hills at 3000 feet.

Burma.

Kx

Brit. Ind. ii. p. 144.—Shan hills at 4000 feet.

Burma.

Lespedeza sericopliylla, ColL et Ilemsl, ^ n. sp.

Frutex amplus, raraulis floriferis crassiusculis angulatis ap-

presse sericeo-hirsutis. Folia pinnatim trifoliolata, undique

argenteo-sericea, breviter petiolata, cum petiolo 2-3 poll, longa

;

fojiola brevissime petiolulata, crassa, mollia, elliptica, 1-1| poll,

longa (lateralis minora). Flores mediocres, circiter 6 lineas

longi, dense racemosi, pedicellis quam flores brevioribus, bracteis

parvls persistentibus ; calyx dense longeque hirsutus, subbila-

biatus, lobis angustis acutis 2 superioribus alte connatis; petala
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glabra, fere sequilonga; vexillum latum, fere exmiguictilatum,

inappendiculatum; ala? oblongse, longe unguiculatse, ungue gra-

cillimo ; carina longe graciliterque unguiculata, supra ungues

biauriculata, longe rostrata ; stamina diadelphia ; ovarium

breviter stipitatum, secus suturam superlorem barbatum, ca?tero-

quin glabrum. Legu7nen ignotum.

Shan bills at 5000 feet.

This resembles L. Davidii, Francbet, in tbe size and shape

of the leaflets, differing in the close silvery tomentum and also

in the floral characters and in tlie ovar}^ being liairy along the

upper suture only.

Lespedeza Prainii, Coll. et Hemsh^ n. sp.

Frutex ornatus, lO-pedalis, ramulis floriferls graciliusculi^

striatis puberulis glabrescentibus, internodiis quam folia muito

brevioribus. Folia pinnatim trifoliolata, graciliter petiolata, cum

petiolo usque ad 2 poll, longa, petiolo fere capillari; stipulse

persistentes, angustissimse, acutissimse, 3-4 lineas longse ; foliola

breviter petiolulata, tenuia, fere membranaeea, oborata, 4-12

lineas longa, apice rotundata, apiculata, supra glabra, atro-

viridia, reticulata, subtus pallidiora, minute strigillosa; stipellse

obsoletse. Flores purpurei, 6-8 lineas longi, dense raremosi,

racemis axillaribus folia superantibus, pedunculis pedicellisque

fere capillaribus ; calycis glabrescenti lobi ovati, aeuti; petala

glabra, suba^quilonga. Legumen breviter stipitatum, glabrum,

Qvato-oblongum, 5-6 lineas longum, reticulatum,

Shan hills plateau at 4000 feet, common*
IS'ear the Chinese Z. macrocarpa, Bunge, which has larger

pallid leaves, longer racemes of pale flowers, and a ciliate pod.

Named after Dr. D. Prain, Curator of the Calcutta herbarium,

who, with Dr. King, compared nearly the whole of the collection

and described the new Pediculares.

Lespedeza sp., an L. decorcs var, ?— Shan hills plateau at

53000 feet.

This has smaller, more hairy leaves, and much more densely

clustered flowers than a specimen noted by Dr. Prain as exactly

agreeing with Kurz's type of Z. decora in the Calcutta her-

barium.

Vicia satlva, Linn. ; FL Brit. Ind. ii. p. 178.—Shan hills

plateau at 4000 feet
;
probably a waif of cultivation.
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Dumasia villosa, BC.vav. leiocarpa, Baker; FlBrit. Ind. ii.

p. 183.—Shall hills at GOOO feet.

This variety is recorded from Sikkim, Khasia, and Ceylon, and
the typical variety is common in India, extending to China, Java,

Madagascar, and South-eastern Africa,

Shnteria hirsuta, Baker \ FL Brit. Ind. ii. p. 182.—Shan hills

at 3000 feet.

Khasia and Sikkim.

Shuteria suffulta, Benthr, FL Brit. Ind. ii. p. 182.—Shar
hills terai at 2000 feet.

Burma and Tenasserim.

Teramnus labialis, Spreng. ; Fl. Brit. Ind. ii, p, 184.—Meik
tila-

Almost throughout the tropics, and southward in Africa tc

Natal

.

Erythrina lithosperma, Blume; Fl. Brit. Ind. ii. p. 190;
Forest Fl. Burma, i. p. 367.—Shan hills terai at 3000 feet.

Burma to Java and the Philippine islands.

Muciina, sp., an var. M. macrocarp(B'i \ foliis crasse coriaceis

rotundatis non acuminatis subtus molliter ferrugiueo-jjubes-

centibus, ealycis dente inferiore valde elongato.

Shan hills plateau at 3000 feet.

Probably distinct from M. macrocarpa, Wall., but as the pod is

unknown, and the flowers are so very similar, exce2)t in the long

lower tooth of the calyx, we refrain from giving it a name. The
calyx is light green, covered with short, brown, fulvous hairs

;

standard light green, tinged wdth purple towards the edge only ;

wings dark reddish purple; keel light greenish purple.

Pueraria Candollei, 1

hills terai at 3000 feet.

Pegu and Moulmein.

Shan

Pueraria WallicMi, DC, \ Fl Brit. Ind. ii. p. 198.—Shan hills

at 5000 feet.

Eastern India and Burma.
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Pueraria, sp. n. ?—Shan hills at 4000 feet.

We have not matched this, but the specimen consists of a

portion o£ a branch bearing one leaf and one raceme of flowers.

Butea frondosa, Itoj:l^ ; Fl. Brit, Inch ii. p. 194 ; Forest Fl

Burma, i. p. 3G4.—Shan hills, Aplin,

Central and Southern India, Ceylon, and Burma.
w

Canavalia ensiformis, BC.) Fl. Brit. Ltd. ii. p. 105.

Meiktila.

Grenerally diffused in tropical regions and. commonly culti-

vated.

There is an imperfect specimen of a second species of this genus,

Cajanns indiciis, Spreng. ; FL Brit. Ind. ii. p. 217 ; Forest Fl.

Biirma^ i. p. 377.—Shaii hills terai, wild.

Probably a native of the Old World, but now spread all over
i

the tropics through cultivation.

Atylosia mollis, Benthr, FL Brit. Ind. ii. p. 213.—Shan bills

terai at 2000 feet.

Widely diffused in India and Malaya, extending to the Philip-

pine islands.

Atylosia nivea, Benth. ; FL Brit. Ind. ii. p. 214.—Meiktila,

Burma.

Atylosia barbata, BaJcer ; Fl. Brit. Ind. ii. p. 216.—Shan hills

terai at 2000 feet.

Eastern India to Java.

Atylosia scarabaeoides, Benth. -, FL Brit. Ind. ii. p. 215.

Meiktila.

Throughout India, Malaya, Southern China, and in the Mas-

carene islands.

Semsl
Species (vel varietas) inter A. mollem et A. villosam^ a priori

differt legumine longe villoso, a posteriori differt foliis subtus

aureo-tomentosis petiolia brevioribus crassioribus, floribus aroph^

in racemos elongatos terminalibus dispositis. Flores flavi, ^^^

15 lineas lougi, densiuscule racemosi, nutautes, quam pedicelb

longiores ; calyx subbilabiatus, breviter pubescens, cir^jit^r 6

1^'^
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lineas longus, labio superiore deltoideo brevissime bidentato, labio

hiferiore trilobato, lobo interniedio fere duplo loiigiore acuto

;

petala ^ubaequilonora, longe graciliterque uuguieulata; vexilJum

obovato-rotundatum, basi bicornutum ; ala) rectse, longiu^culse,

cornuta? ; carina leviter incurvn, obtusissima, lamina basi in

lobnm rotundatam producta ; ovarium sesj^ile, villosi?simum, G-

ovulatum, stylo per totum piloso, Legtimen immaturum circiter

15 lineas longum, longe aureo-villosurxi.

Shan hilis at 5000 feet.

A conimon climber over but^hes and trndergrcuth on the

higher ranges of the Southern Shan States, conspicuous ^rom

its racemes of yellow flowers.

The flowers of A. vilJosa^ Benth., to which this is most closely

allied, are unlvnown, but it has much slenderer petioles and

thinner, 3-nervcd leaflets, clothed beneath with a very short grey

pubescence.

Cylista scariosa, Ait.\ FL Brit, Inch ii. p. 219; Forest Fl.

liurma, i. p. 377.^—Shan hills terai at 3000 feet.

Southern India, Pegu and Martaban.

Ehynchosia bracteata, Bentlu\ Fl. Brit. ImL u. p. 225.

Meiktila.

Upper Gangetic j)lain and Burma.

Eriosema chinense, Vogel\ Fl. Brit. Ind. ii. p. 219.—Near

Pynmam.
AV^estern India to Ceylon, China, Philippine islands, and

Australia,

Flemingia panicnlata. Wall, ;
Fl. Brit. Ind. ii. p. 227 ; Forest

Fl Burma, i. p. 372.— Shan bills terai at 2000 feet.

Northern India, from Kumaon eastward and southward to

Tenasserim.

Flemingia congesta, Boxh. (varietates) ; Fl. Brit. Ind. ii.

p. 228 ; Forest FL Burma, \. p. 374.—Shan hills at 2500-50UO

feet.

AVidely spread in India, Malaya, and China.

There are two distinct varieties in the collection. One is the

same as Kiirz's 2527, from Prome, and probably the F. ferru-

LIMf. JOrRN.—BOTANi', TOL. XWIJI. E

MISSOURI
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ginea, Grah., of Kurz's 'Forest Plora/ The other has smaller

flowers and clustered instead of solitary racemes, and is perhaps

specitically different.

Plemingia sericans, Kurz ; Forest FL Biirma^ i. p. 373 ;
Fl

Brit, Ind. ii. p. 229, suh F. Wallichii; syii, V. nana, TFalL Cat.

5748 B.—Shan hills at 3000 to 5000 feet.

Prome and Martaban.

The Burmese plant appears to he different from the peninsubr

F. WallicUi, Wight et Arnott, with which it is united by Baker

in the ' Flora of British India/ AVhether some of the specimens

referred by Baker to F, congesta^ var, nana^ belong here, is a

question which cannot be answered without dissecting the

flowers of a large number of specimens. We here refer io

F. sericans^ Kurz, specimens agreeing w^itli 57i8 B, Wall. Cat.

(" J: nana, Eoxb.?"), and with 2528, Pegu, Kurz; and other

specimens identical Avith 1672 of the Kew distribution of Griflith's

Burmese plants, labelled F. congesfa^ var. nana. These are all of

stunted appearance, due to repeated brow^siug or fire.

Dalbergia cnltrata, B. Gral. \ Fl. Brit, lad, ii. p. 233 ;
Fored

FL Burma, i. p. 342.—Shan hills terai at 3000 feet.

Ava to Tonasserim.

The specimen is very young, and almost exactly like 1105,

Kurz, from Thoungyeen,

Dalbergia volubilis, Roxh, ? ; Fl. Brit. Ind. ii. p. 235 ;
Forest

FL Burma, i. p. 34G.—Shan hills at 2000 to 4000 feet.

One of the commoner Indian species, extending to Ceylon and

Pegu.

Our specimens are in a very young state.

Dalbergia, sp., an D. velutin<e, vaf.?;' foliolis minoribus,

floribus dense cymoso-pauiculatis, paniculis axillaribus tcrmi-

nalibusve.—Shan hills at 5U00 feet.

There is also a specimen in young fruit which may belong to

this species.

Derris scandens, Benth,; FL Brit. Ind. ii. p. 240; Forest FL
Burma, i. p. 339.—Shan hills.

Tropical India, Malaya, South China, 'and' North Australia.
' r • •
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Pongamia glabra, Vent.', FL Brit. Ind. ii. p. 210 j Forest Fl.
Burma, i. p. 335.—Shan hills lerni at 2000 feet.

AVidely spread in tropical Asia, and extending to Polynesia
liiid North Australia.

LEGTrMiNOSEiE: CcEsalpiniecd.

Caesalpinia Bonducella, Fleming ; Fl Brit, Ind. ii. p. 251.

Meiktila.

Througlioiit the tropics, including remote coral islands.

Caesalpinia Sappan, Z/t?;?. ; Fl. Brit. Ind. ii. p. 255; Forest
Fl Burma, i. p. 405.—Shan hills at 3000 feet.

Widely diffused in India and Malaya.

Caesalpinia digjma, Bottler
-,
Fl Brit. Ind. ii. p. 256; Forest

Fl Burma, i. p. 407.—Meiktila.

India and Malaya, common.

Caesalpinia sepiaria, Boxl, ; Fl Brit. Ind. ii. p. 25Gj Forest
Fl Burma, i. p. 406.—Meiktila.

Widely spread in India and Malaya, and extending to China
and Japan.

Cassia Fistula, Linn. ; Fl. Brit. Ind. ii. p. 261 ; Forest Fl.
Burma, i. p. 391.—Shan liills at 3000 feet.

Central and Eastern India, Malaya and Southern China;
often jjlanted.

Wall. ; Fl. Brit. Ind. ii. p. 262 : Foi
Burma, i. p. 392.—Shan hills at 1000 to 3000 feet.

Burma.

Cassia auriculata, Linn. ; Fl. Brit. Ind. ii. p. 263 ,- Forest Fl.
Burma, i. p. 393.—Shan bills at 3000 feet.

Central and Southern India and Burma.

Bauhinia acuminata, Linn. ; Fl. Brit. Ind. ii. p. 276; Forest
Fl. Burma, i. p. 396.—Pynnianali.

North-west provinces of India to Ceylon, China, and the Malay
archipelago.

BauMnia variegata, Z/««. ; Fl. Brit. Ind. ii. p. 284; Forest
Fl. Burma, i. p. 397.—Shau hills, 3000 to 5000 feet, common.
Western India to Burma and Southern China.

£2
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Bauhinia racemosa, Lam. ; FL Brit. Ind, ii. p. 276 ; Fored

FL Burma^ i. p. 397.—Shan hills.

North-western provinces of India to Ceylon, China, and the

Malay archipelago, eastward to Timor.

Bauhinia (§Phanera) diptera, Coll. et Hemsh^ n. sp.

Frutex scandens, nndiqne ghihorrimus, ramulis floriferis sub-

angulatis gracillimis. Folia 2-foliolata, graciliter petiolata;

foliola sessilia, fere membranacea, ovali-elliptica, 9-12 Hneas

longa, utrinque rotundata, 3-4-nervIa, snbtus pallidiora; petiolus

fere filiformis, 9-15 lineas longus ; stipulse minutse, citissimo de-

ciduje. Floi^es mediocres (circiter l|poll. diametro), laxe coryn-

boso-racemosi, longe graciliterque pedicellati, eoiymbis 5-11-

floris ; calycis lobi lati, circiter 4 lineas longi, apiculati, plus minus

connati (ssepius 2 inter se et 3 inter se connati), subspatbaceam

expansi, persistentea
;
petala insequalia, anguste spathulata, cris-

pata; stamina 3 perfecta, petala longe superantia, circiter sesqui-

jjollicaria ; ovarium longissime stipitatum, circiter 12-ovulatum,

fc>tylo stamina perfecta sequante. Legumen ignotum.

Shan hills at 4000 feet.

Not very closely allied to any species, and characterized by *

very slender habit and by being glabrous in all parts,
4

BauMnia (§ Pileostigma) tortuosa, Coll et Hemst, n. sp.

(Plate YIII.)

Arbor parva, nodosa, tortuosa, novellis tomentosis, dense ra-

eeuiosa, ramulis floriferis brevibus gracilibus dense foliatis.

Folia breviter petiolata, subcorlacea, breviter bilobata, lobis ro-

tundatis, cordato-rotundata, latiora quam longa, maxima 1| poll

diametro, 9-nervia, supra glabra, reticulata, subtus tomentosa,

iiervis petiolisque ferrugineo-tomentosis, petiolis 3-4 lineas longis.

Flares (polygami ?) pubescentes, 5-6 lineas diametro, breviter

pedicellati, in racemos parvos densos (minoribus floribus 2-3 in-

ferioribus tantum expansis vix pollicaribus) laterales vel subter-

minales dispositi ; calycis lobi late ovati, obtusi, plus miuusve

connati et spathaceam expansi
;

petala subaequalia, obovato-

bpathulata, calycem triente excedentia ; stamina omnia perfecta,

alterna breviora ; ovarium subsessile, dense villosum, 2-ovulatum

.(an semper ?), stylo subnuUo. Legumen uon visum.

Koni at 5000 feet.

Near B, malaharica^ Roxb., but altogether of smaller dimensions,
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with short, relatively thiet pedicels and two or few ovules. Nearer
still to the recently published Chinese B. Faheri, Oliver (Hooker's
' Icones Plautarum,' t. 1790), which is much more slender and
nearly glabrous, with fewer- flowered racemes. AVe have not
succeeded in finding what we could be sure was a perfect pistil,

and we suspect that the flowers are really polygamous.

DESCRIPTION OP PLATE VIII.

Eranch of Bauhlnia tortuosa^ Coll. et Hemsl., natural size.

Fig. 1, u flower ; 2, imperfect pistil ; 3, section of ovary. Enlarged.

LEorMixosJE : Mimosece.

Entad?. scandens, Benih.\ FL Brit. Ind. ii. p. 287 ; Forest FL
Biirma^ \. p. 416,—Shau hills at 4000 feet.

Throughout the tropics.

Adenanthera pavonina, Linn. ; FL Brit. Ind. ii. p. 287 ; Forest

Fl Burma, i. p. 417.—Shan liills terai at 2000 feet.

Generally diffused in tropical Asia and extending into some

subtropical regions ; also in Australia.

Diclirostachys cinerea, WigM et Arnott; Fl. Brit. Ind. ii.

p. 288.—Meiktila.

Korth-west provinces of India and South India to Ceylon.

Mr. Bentham (Trans, Linn. Soc. xxx. p. 383) regards the Ma-
layan and N.-Australian specimens, formerly referred to this

species, as belonging rather to the closely-allied tropical- African

B. nutans, Benth.

Neptunia triquetra, Benth. ; Fl. Brit. Ind. ii. p. 286.

Meiktila.

Central and South India.

Mimosa pudica, Linn. ; Fl. Brit, Ind. ii. p, 291.—Shan States.

Now common in tropical India, though supposed to be a colonist

from America.

Wi

FL Burma^ i. p. 420.—Shan hills at 4000 feet.

Commonly planted, and now diffused in a wild state throughout

the warm re<Trions of the earth.
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Acacia Sundra, Spreng. ; Fh Brit. Inch ii. p. 295 ;
Forest Fl

Burma, I p. 422.~Meiktila.

South India, Ceylon, and Burma.

Acacia pennata, WiUch ; Fl, .Brit. Ind. ii. p. 297 ; Forest Fh

Burma, i, p, 424.—Shan hills at 3000 feet.

Widely spread in tropical Asia and tropical Africa, soutliward

to Natal.

Acacia concinna, DC; Fl. Brit, Ind, ii, p. 296; Forest Fl.

Burma^ i. p. 423.—Shan hills platean at 4000 feet.

Widely spread ia India and Malaya, and extending to South

China.

Albizzia lucida, ^(?«^7i. ; FL Brit. Ind. ii. p. 299; Forest Fl

Burma^ i. p. 429.—Shan hills ferai at 2000 feet.

Eastern India and Malay peninsula.

Altizzia odoratissima, Benth. ; Fl, Brit. Ind. ii. p. 299 ;
Forest

Fl Burma, i. p. 427.—Shan liills at 4000 feet.

Central and Southern India, Ceylon, and Malacca.

Albizzia stipnlata, Boivin ; FL Brit. Ind. ii. p. 300 ; Forest FL

Burmuy i. p. 420.—Shan hills at 5000 feet,

. Widely spread in India, Ceylon, and Malaya.

Fi

Pithecolobium angulatum, Benth. ; Fl Brit. Ind. ii- p. 30G

Eastern India and Malaya

Shan hills terai at 3000 feet.

l^OSACE^.

Prunus Pudduin, Boxb,; Fl Brit. Ind. ii, p. 314; Forest FL

Burma, I p. 434.—Shan hills terai at 3000 feet.

Northern and Eastern India and Burma.

Rnbus molnccanus, ZiTtn. ; FL Brit, Ind. ii. p. 330; Forest

Fl Burma, i. p. 437.—Slian hills at 3000 to 4000 feet.

Widely spread in tropical India and Malaya, and extending to

Southern China and Australia.

Rubus ellipticus, Smith) Fl Brit. Lid, ii. p. 336; syn. B.

flavus, Ilamilt,; Forest Fl Burma, I p. 438.—Shan liills *^^

3000 feet.

South India and Sikkim to Western China.

A variety having almost truncate leaflets, and the same variety

was collected in Muneypore by Dr. Watt.
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Rubus lasiocarpus, Smith
; Fl. Brit. Ind, ii. p. 339; Forest Fl.

Burma, i. p. 439.—Shan hills plateau at 4000 feet.

Temperate regions throughout India and Malaya.

Fragaria indica, Linn. ; FL Brit. Ind. ii. p. 843.—Shan hills

terai at 3000 feet.

Afghaiiistan to Ceylon, Java, and Japan.

Potentilla Kleiniana, Wight et Arnott ; Fl. Brit. Ind. n. p. 359.

Shan hills plateau, 5000 feet.

Kashmir to Ceylon, Khasia, Java, China, and Japan, in tem-
perate regions.

Agrimonia Eupatorium, Linn. ; FL Brit. Ind. ii. p. 361.

Shan hills at 4000 feet.

Western Europe to Japan, and also in North America.

Poteriiim longifolinm, BertoL ; FL Brit. Ind. ii. p. 363.

Shan hills at 4000 feet.

Khasia hills at 5000 to 6000 feet.

Eosa gigantea, Colhtt ; Crepin in Comptes-Iiendus Soc. Bot.

Belg. 1888, p. 150, et 1889, p. 11 ; Gard. Chron. 3rd series, vi.

p. 13. (Plate IX.).—Shan hills plateau at 4000 to 5000 feet

;

abundant, though local.

Also in Muneypore, where Dr. Watt discovered it in 1882, at

at an altitude of 6000 I'eet.

A lofty climber with very thick stems, very conspicuous in the

forests by reason of its large white flowers. A walking-stick

made from a stem of this Eoae has been deposited in the Kew
Museum.

It is doubtful w^htther this is more than a very luxuriant state

of -B. indica^ Linn., for some of the older specimens have flowers

no more than 2 to 2| inches in diameter, and the flowers are

sometimes corymbose.

DESCEIPTIO]>^ OF PLATE IX.

Flowering-branches of Eosa gigantea, Coll., natural size.

Fig. 1, portion of an older branch showing the shape and direction of the thorns,

natural size ; 2, two young capsules, enlarged ; 3, a fruit, natural size
;

4, a ripe carpel, twice natural size.

The flowers drawn from Collett*s specimens; the piece of old branch, fruit,

and carpels from Watt's specimens.
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Eosa Collettii, Crepin in Comptes^Uendus Soc. Bot.Belg. 1889,

p.
49T

(Plate X.).—Shaa bill-, 30J0 10 4000 feet, common iu

certain localities on the banks of streams.

DESCRIPTION^ OF PLATE X.

A branch of Eosa Colkitii, Orepin, natural size.

Fig. 1, vertical section of the receptacle showing the carpels; 2, a single

carpel : enlarged ; 3, young fruit, natural size when drj^.

Pyras PatMa, llam.\ Fl Brit. Ind. ii. p. 374; Forest

FL Burma, i. p. 411.—Shau hills plateau at 4000 feet.

Kaslimir to Westera China,

Docynia iniica, Becne. ; Fl. Brit

at 4000 feefc.

Eastern India to Western China.

Shan hills

Eriobotrya dubia, Becne. ? ; FL Brit. Ltd. ii. p. 371 ; Forest

Fl. Burma, i. p. 443.—Shan hills at 6000 feet.

Eastern India and Burma.

The specimens are young, and we are not quite certain that it

is this species.

Stranvaesia glaucescens, Lindl. \ Fl. Brit. Ind. ii. p. 382.—Shun

l)ills at 5000 feet.

J^orth India from Kumaon to Kha:>ia.

Osteomeles anthyllidifolia, LindL in Trans. Linn. Soc. xiii-

p. 98, t. 8.—Shan hill plateau at 4000 to 5000 feet ; very abund-

ant in some parts of the Southern Shan States, especially about

KonI, and conspicuous in the spring from the profusion of it:*

small white flowers, recalling the blackthorn.

Kew
barium from Pitcairn island, Mangaia island, and the Sandwich

and Bonin groups ; and it is also recorded from the Luchu islands

and Japan. All the other species of the genus are Andine.

Saxifragace^.

Dichroa febrifuja, Lour. ; FL Brit Ind. ii. p. 406-—Shan hill^>

North India, Java and the Philippines.

Man
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Itea riparia, Coll. et Hemsl., n. sp.

Frutex pirvus, ramulij; floriferis elong itis rectis graciliusculls

striatis primum minute pub^rulls. Folia subcoriacea, lanceolata,

in potiolutn brevem attenuata, 2|-3| pall. longa, acuta, paucU
calloso-deiiticulata, utrluque glaberrima,subtus pullldiora. Flores
4-5 lineas diainctro, in racemos terminales erectos usque ad 6

poll. longo5 dispositi ; calyeis minutissime puberuli dentes del-

toidei, vix acuti
;
petala augusta, apice leviter inflexa ; stamina

5, authorarum lo;3uli3 d^mum basi divarlcatls. Carpella 2, stig-

matibus couuatls.

Shan hills at 2000 to 4000 feet. Common on river-banks

throughout the Southern Shan State:?,

Narrow leaves, straight branches, and erect racemes characterize

this species.

Drosekace.e.

Drosera Burmanni, Vald] FL Brit. Ind, ii. p. 424.—Shan hills

at 3000 feet.

Tropical and subtropical Asia, eastward to Japan, and in Africa

and Australia.

Drossra peltata^ Smith ; Fl. Brit. Ind. ii. p. 424.—Shan lulls,

4400 to 6000 feet, Manders and Collett.

India and China to Australia.

ElIIZOPHORE^.

Carallia integerrima, Z)(7. ; Fl. Brit. Ind. ii. p. 439; syn. C
lucida, Kurz^ Forest Fl. Burma, i. p. 451.—Shan hills, Aplin.

India, Malaya, South China, and Australia.

COMBRETACE^.

Terminalia tomentosa, Wight et Amott ; FL Brit. Ind. ii.

p. 447 ; syn. T. alata, Both] Forest Fl. Burma , i. p. 458.—Shaa
hills at 3000 to 4000 feet.

North-west provinces of India to Ceylon and Burma.

Calycopteris floribunda, Lam. ; Fl. Brit. Ind. ii. p. 440

;

Forest Fl. Burma, i. p. 46S.—Shan hills terai at 2000 feet.

South India, As.sam, and Singapore.

AVe have what appears to be a second species of this genus :

but it is leafless and otherwise insufficient for description.
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Anogeissus acuminata, Wall ; FL Brit. Ind. ii. p. 450; Forest

Fl. JBurma^ i. p. 466.—-Shan hills.

North-west provinces of India to the Deccan, Orissa, and

Burma.

Anogeissus phillyreaefolia, HuercJc et IfuelL Arg. ; FL Brif*

Ind. ii. p. 451.—Temethen.

Prome, Pegu, and Ava.

Combretum trifoliatum, Ve^it. ; FI. Brit. Ind. ii. p. 454; Forest

Fl. Bur7na^ i. p. 461,—Shan hills.

Burma to Singapore and Java,

Com'bretum apetalum, WalL] Fl. Brit. Ind. ii. p. 453; Forest

Fl. Burma, i. p. 460.—Meiktiia.

Pegu and Burma.

Combretum nanum, Ham.; FL Brit. Ind. ii. p. 457.—Shan

hills plateau at 4000 feet.

North India, from the Punjab to Sikkim,

Combretum deciduum, Coll. et Hemsl. ; syn. C. ovale, Kurz,

Forest Fl. Burma, i. p. 462, non B. JBr.—Shan hills at 1000 feet.

Pegu and Martaban.

Forest

Burma, i. p. 467.—Shan hills at 3000 feet, certainly wild.

tropics.

Malay

Mtrtace^.

burmanica, Griffith ; FL Brit, Ind. ii. p. 466; Forest

FL Burma, i. p. 474,—Shan hills terai at 3000
Burma to Java and Borneo,

Eugenia macrocarpa, Bocch. ; FL Brit. Ind.

FL Burma, i. p. 492.—Shan hills terai at 2000 3000

Malay

Eugenia Jambolana, Lam.) FL\Brit. Ind. ii. p. 499.—Shan

hills terai at 2000 feet.

Widely spread in India and Malaya and extending to North

Australia,

There are specimens in the collection of one more species of

Fugenia which we have not matched.
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BaiTingtonia acutangula, Gcertn,] FL Brit. Ind. ii. p. 508;

Forest Fl, Burma, i. p. 497.—Near Posobio.

Throughout India and Malaya, and extending to North Aus-

tralia.

Careya herbacea, Eoxh, ; FL Brit, Ind. ii. p. 510 ; Forest Fl.

Burma, i. p. 499.—Shan hills at 4000 feet.

Kumuon to Khasia and Chittagong.

Careya arborea, Roxl. ?; FL Brit. Ind. ii. p. 511 ; Forest FL
Burma, i. p. 499.—Shan liills terai at 2000 feet.

Throughout India and southward in the east to Tenasserim.

The Shan specimens may possibly belong to the obscure

(7. splicer ica, Koxb.

Melastomace^.

Sonerila striata, Hook., var. burmanica, Clarhe ; FL Brit, Ind,

ii. p. 530.—Shun bills terai at 2000 feet.

Khasia to Tenasserim.

Osbeckia capitata, Benth.] FL Brit. Ind.'ii. p. 51G.—Shau hills

at 4000 feet.

Common in Eastern India, from Bhotau to Khasia.

Melastoma normale, I). Bon; FL Brit. Ind. ii. p. 524 ; Forest

FL Burma, i. p. 50i —Shan hills, 4000 to 5000 feet.

Nepal to Bhotan, Khasia and Martaban.

Lythracej^..

Lagerstrcemia indica, Linn. ; FL Brit. Ind. ii. p. 575; Forest

FL Burma, i. p. 521.—Shan hills at 4000 feet.

Eastern India, China, Malaya, and North Australia, and com-

monly cultivated.

macrocarpa, Wt

Shan hills at 4000 feet.

Ava to Moulmein.

WalL : FL Brit. Ind. ii. p. 578 : Ft

FL Burma, i. p. 524.—Shan hills at 3000

Pegu and Martaban.
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Lagerstrcemia tomentosa, Presl] FL Brit, Ind, ii. p. 578;

Forest FL Burma, I p. 522.—Shan hills at 3000 feet.

Pegu and Martabaii.

Lagerstrcemia (§ Pterocalymma) sp. afF. L. piriformi, KoeJine.

Near Yiudaw, iu the plains of Upper Burma.

This is very closely allied to tlie Philippine-island species L. piri-

formis^ Koehne, but the specimen is in yery young hud only.

Woodfordia floribunda, Salish. ; Fl. Brit. Ind. ii. p. 572 j
Fared

FL Burma, i. p. 518, sub nomine W. fruticosa, Kurz.—Shan hills

at 4000 feet.

Baluchistan to China, and in tropical Africa and Madagascar.

Ammannia baccifera, Linn.; FL B^nt. Ind. ii. p. 5G9.—Shan

hills at 4000 feet.

Tropical Asia, Africa, and Australia, and extending into some

subtropical and temperate regions, as Afghanistan, China, and

Japan.

Ammannia peploides, Spreng. ; FL Brit. Ind. ii. p. 566.—Shan

hills at Meiktila.
•

Persia eastward to Japan and southward in the Malay penin-

sula and archipelago.

Ammannia rotundifolia, Ham. ; FL Brit. Ind. ii. p. 566.

Shan hills at 5000 feet.

Yery widely spread in tropical and subtropical Asia and

extending to Japan.

Onageace^.

Epilobinm pannosum, HaussJc. (syn. E. khasianum, Clarh)

Fl. Brit. Ind. ii. p. 585), var. ? glabrescens.—Shan hills at 4)000

feet.

Ivhasia mountains.

The Shan specimen is almost glabrous and the leaves thick an<^

hard ; but there is no other obvious difference.

JussiaBa repens, Linn. ; FL Brit. Ind. ii. p. 587.—Meiktila-
Almost cosmopolitan in warm regions.
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Samydace.?:.

Casearia graveolens, DaJzell ; FL Brit. Ind, ii. p. 592.—Shau

hills at 5000 feet.

Grurh\\al and Kumaou southward in the Deccaii peninsula and

eastward to Burma.

CrCURBITACEyE,

Trichosantlies palmata, Boxb, ? ; Fl. Brit. Ind, ii. p. GOG.

Shan hills at 4000 feet.

North India to Ceylon, Singapore, and the Malay archipelago.

Trichosanthes, sp. ; foliis insigniter discoidoo-tuberculatis ylte

palmato-lobatis, lobis obovalo-oblongis fere truncatis panciden-

tatis,—Shan hills at 4000 feet.

Probably an undescribed species, but there are only quite young
flower-buds.

Thladiantha calcarata, Clarice \ syn. T. dubia, auctor. nonnul.

non Bunge\ DC. Monogr. Blianerog, iii. p. 423.—Shan hills terai

at 3000 feet.

Eastern India to Pei:u.

Zehneria umbellata, Thwaites-, FL Brit. Ind. ii. p. 625.

Shan hills at 4000 to 5000 feet.

Throughout India and Malaya and reaching South China and

North Australia.

FlCOIDE^.

MoUugo hirta, Thunh. ; FL Brit. Lid. ii. p. 6G2.—Meiktila
Generally dispersed in warm countries.

Umbellifer^.

Hydrocotyle asiatica, Li?in.; FL Brit. Ind. ii. p. 669.—Shan

hills terai at 2000 feet.

Almost cosmopolitan in the tropics and extending to some
temperate regions, inclu(h"ng Japan, the Bermudas, and Tasmania.

Hydrocotyle javanica, Thunh, ; FL Brit, Ind. ii. p. 667.—Shau
hills, 2000 to 5000 feet.

Tropical Asia to Southern China and Southern Japan ; also in

Eastern Africa and Australia.
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Hydrocotyle ecostata, CoU. et Hemsl.^ w. sp.

Ilerha amma, undique glaberrima, ramosi^simi, habitu H,

rotundifoli(B sed gracilior, Folia longe graciliterque petiolata,

subcarnosa, ambitu reuiforini-rotundata, maxima 8 lineas diametro,

lobis sa)pius rotundato-tri lentati:^ iiiterdum integns. Flores

minuti, seesilea, pauci, fasciculati, pedunculo iiiterdum slinplice

Bed sa>pius ramoso vel floribns verticillatis infra urabellam ter-

minalem instructo ; petala valvata. Fruetus vix semiliiieam

diametro, glaber, l?evis, ecostatus, a latere compressus sed com-

missura lata margine teniii, sty! is brevibus.

Shan hills at 4000 feet.

H,

Shau

folia^ but the usually compound inflorescence and the very small

ribless fruit with a very broad commissure at once distinguish it.

Bupleurum falcatum, Linn,, var. marginatum; Fl. Brit, Ind.

ii. p. 076.—Shan hills at 5000 feet.

South of Europe and Asia Minor, through North India to China

and Japan.

Pimpinella diversifolia, DC. ; Fl Brit. Ind. ii. p. OSS

hills at 5000 feet.

Throughout the Himalaya mountains eastward to Centj:al and

Southern China.

(Enanthe stolonifera, DC; Fh Brit. Ind. ii. p. 696.—Shan
hills at 4000 feet.

North India from the Punjab and Kashmir eastAvard to Japan

and southward to Java.

Peucedanum Dhana, Ham. ; Fl. Brit. Ind. ii. p. 709,—Shan
hills at 4000 feet.

Kumaou to North Beugal.

Aealiace^.

Heptapleurum venulosum, Seem. Fl. Brit. Ind. ii. p. 729

;

Forest FL Burma, i. p. 538 —Shan hills, 2000 to 4000 feet.

Throughout India and Malaya, and reaching tropical Aus-
tralia.

There may be more than one species among the specimens

here referred to II. venulosum. To one form, indeed, Dr. TTatt

has given a manuscript name, but the material is insufiScient to
m

decision

rank.
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Heteropanax fragrans, Seem.] FL Brit.Ind. ii. p. 734 ; Foreat

FL hid. i. p. 541.—Shau hills, Aplin,

North India, Malaya, and China.

Tupidanthus calyptratus, Rook.f. el Thorns.-, FL Brit. Ind.

ii. p. 740; Forest FL Burma, i. p. 5i2.—Shau hilla terai at

3000 feet.

Eastern India and Burma.

CORNACK-E.

Marlea begoniaefolia, Boxb. ; FL Brif. Ind, ii. p. 743 ; Forest

FL BurmUy i. p. 5i4.—Shan hills at 4000 feet.

North-west provinces of India to China, Japan, and Malaya.

CAPRIFOLfACE^.

Viburnum foetidum, WalL ; FL Brit, In

FL Burma, ii. p. 2.— Shan hills at 4000 feet.

Eastern India.
.V

Lonicera macrantha, DC; FL Brit. Ind. iii. j). 10.—Shan

•hills, 4000 to 5000 feet.

Nepal to Bhutan and Khasia.

Var. biflora, ColL et Ile^nsL ; pilis longis patentibus vestita,

foliis subtus pallidis, pedunculis axillaribus eloiigatis bifloris,

coroUid angustisfciitnis 14-2 poll. longis.

Shan hills at 5000 feet.

There are similar specimens in the Kew Herbarium from

Sikkim, and, althouj^h very different from typical II, macrantha,

they are connected by intermediate states,

Lonicera obscura, ColL et HemsL, n. sp.

Frutecc scaudens, glabrescens, foliis iis L, glahrato' simillimid.

Floras glabri, geminati, pedunculis brevibus ; calycis lobi bre-

vissimi, ovati, obtusi ; corolla angustissima, circiter bipollicaris,

labiis brevibus nee reflexis.

Shan hills at 3500 to 4000 feet.

Wall

might suspect it to be a hybrid between that and some other

species. The long narrow flowers at once distinguish it. Z.

leiantTia^ Kurz, has similar foliage.
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Lonicera (§ Xylostenm) Hildebrandiana, ColL et Hemsl^

n. sp". (Plate XI,)

Frutex erectus ? undique glaberrimus, ramulis floriferis rectis

teretibus rubentibus. Folia loiigiuscule petiolata, papjracea,

late ovata, cum petiolo 4-5 poll, loiiga, abrupte acuminata,

simul obtusa, bat^i rotunclata, veiils primariis lateralibus utrmque

4-5, lamina secus petiolum anguste dccurrenti. Flores geminati,

usque ad 7 poll, longi, peduuculis axillaribus solitariis vix 31ineas

longis, bracteolis squauia^formibus ; calyeis limbus cupularis,

obtuse dentatus ; corolla loviter curvata, alte bilabiata, labium

superius alte 4-lobatum, suberectum, lobis rotuudatis leviter

uudulatis ; stamina inelupa, filamentis puberulis; stylus brevior,

stigmate capitate. Friicfus pomaceus, ovoideua, poUicaris.

Shan lulls at 5000 feet; only one plant ivas seen.

This Is beyond comparison much the largest-flowered species

hitherto described *.

We have named this Lonicera after Mr. Hildebraud, who

was Superintendent of the Southern Shan States, and kindly

gave much assistance in collecting.

DESCRIPTION OF PLATE XI.

Lonicera Hildebrandiana, Coll. et. Hen^sl.—Flowering and

fruiting brancblets; natural size.

Fig. 1, upper portion of stamen; 2, stigma. Enlarged,

liuiMACEj!:.

Stephegyne parvifolia, Ivorth.-^ FL Brit. Ind. iii. p. 25;

Forest FL Burma, ii. p. i^Q^ sul Nauclea.—Meiktila.

From the Punjab to Ceylon and Burma.

Stephegyne diversifolia, j&TooX-. /. ; Fl. Brit. Ind. iii. p. 26;

Forest FL Burma, li. p. G7.—Shan hills, A_plin.

Eastern India and Malaya to the Philippine islands.

In the Kew Herbarium are specimens of a Loyncera closely allied to the

above, which luaj be named Z. Brciccana, IIcmsL, after Mr. L. J. K. Brace,

formerly Curator of the Calcutta herbarium, who first pointed out that it was

uudescribed.— Species ab L. Hildclra)idiana differt foliis magid carnosw

ublongo-lanceolatis, petiulo longiore, floribus n)inoribus (maximis 4-poUi-

caribus), caljcis dentibus magis evolutis acutis, corollae labio superiore breviter

4-lobato.—Kliasia mountains, Z. J. K. Bra<:c and C\ B. Clarke. Specimens

also received from Mr. P. Sander, of St. Albans, labelled *' Assam."
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Luculia gratissima, Siveet ; Fl Brit. Ltd. iii. p. 30 ; Forest FL
Burma, ii. j^. 71-—Shan bills at 4000 feet.

Nepal eastward and southward to Ava.

Wendlandia glabrata, DC; Fl. Brit. Ind.m. p. 39; Forest

FL Burma^ ii, p. 74.—Shau liills terai at 2000 feet.

Mysore, Tenasserim, Western Cliina^ and Formosa.

Dentella repens, Forst, ; FL Brit, Ind. iii. p. 42.—Meiktila.

Tropical Asia, Australia, and Polynesia.

Hedyotis capitellata, WalL\ FL Brit. Ind. iii. p. 5G.—Shau

hills terai at 3000 feet.

Malay peniusula and archipelago, and Western China.

Hedyotis fulva, Uoolc.f.', Fl. Brit. Ind. iii. p. 58,—Shan liills

at 4000 feet.
r

Khasia mountains.

Hedyotis athroantha, Coll. et HemsL^ n. sp.

Herha perennis ? undique flavo-virente pubescens, caulibus

erectis robustis simplicibus sesquipedalibus tetragonis, inter-

nodiis folia aequantibus vel brevioribus. Folia opposita vel ter-

natim verticillata, brevissime petiolata, crassiuscula, rigida, ovato-

lanceolata, 3-5 poll, longa, subacuta, basi cuneata, venis pri-

mariis lateralibus circiter 5 erassis ex augulo acuto apieem versus

excurrentibus. Flares densissime eapitati, capitulis sessilibus

vel pedunculatis 6-12 lineas diametro ; calycis lati hispidi tubus

ultra ovarium breviter productus, lobis sa^pius 4 erassis lanceo-

lato-oblongis vix acutis circiter 3 lineas longis recurvis; corolla

crassa, quam calyx brevier, iufundibularis, lobis valvatis oblongis

apice inflexis extus pilosis ; antherse fauci coroll?e subsessiles

;

ovarium 2-loculare, multiovulatum ; stylus puberulus, exsertus,

stigmate amplo capitate. Gapsula non visa.

Shan hills at 4000 feet.

The very large hispid calyx and capitate flowers, associated

with a greenish-yellow tomentum, and prominently nerved leaves

characterize this species.

Oldenlandia corymbosa, Linn. ; FL Brit. Ind. iii. p. 64

Meiktila.

Tropical Asia, Africa, and America.

LENK. JOUBN. BOTANY, TOL. XXVIII. F
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Oldenlandia gracilis, DO. ; FL Brit. Ltd. HI p. 68.~Shaa

hills at 3000 feet.

Widely spread iu tropical India and Burma.

Musssenda frondosa, Linn.] FL Brit. Ind. iii. p. 89.—Shan

hills, 4000 feet.

Widely spread in India and Malaya, and extending to South-

eastern China.

Mussaenda incana, Wall. ; FL Brit, Ind. iii. p. 87.—Sban hills

at 4000 feet.

Nepal to Assam and Khasia.

Hook. /. ; FL Brit. Ind. iii. p. 110 ;
syn.

Kurz. Forest FL Burma, ii. p. 42.—Shan

hills at 3000 feet.

Burma and Tenasserim.

Randia dumetorum, Lam. ; FL Brit. Ind. iii. p. 110.—Shan

hills at 4000 to 5000 feet.

Throughout tropical India and Malaya eastward to South

' China, and in tropical Africa.

Gardenia erythroclada, Kitrz^ Forest FL Burma^ ii. p. 40;

FL Brit. LuL iii. p. 119.—Shan hills at 3000 feet.

All over Burma and Tenasserim.

Gardenia turgida, Boxh.\ FL Brit. Ind. iii. p. 118; Forest

FL Burma, ii. p. 41.—Shan hills at 4000 feet.

Kumaon to Madras and Ava,

There is an imperfect specimen of a third species of Gardenia

near G. Jucida and G. gummifera.

Knoxia corymhosa, WilUL) FL Brit. Ind. ni. p. 128.—Shan

hills at 4000 to 5000 feet.

India and Malaya to South-eastern China and North Australia.

Vangueria spinosa, Boxl. ; FL Brit. Ind. iii. p. 136, quoad

var. c; Forest FL Burma^ ii. p. 34,—Shan hills at 4000 feet.

India and Malaya.

Vangueria pubescens, Kurz, Forest FL Burma, ii. p. 34.

Shan hills at 3000 to 5000 feet.

India and Malaya.
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Ixora sp. an 7. grandifolim var. ?—Shan hills at 4500 feet.

Specimen insufficient for satisfactory determination.

Pavetta indica, Linn,\ FL Brit. Ind. iii. p. 150; syn. Ixora

Pavetta, Boxl.) Forest FL Burfna^ ii. p. 11.—Shan hills at

4000 feet,

India and Malaya to South-eastern China and North Aus-

tralia.

A variety with very broad pubescent leaves, cordate at the

base.

Morinda tinctoria, Bo.vb.; FL Brit. Ltd. iii. p. 156; syn. M.
exserta, Roxh, ; Forest FL Burma, ii. p. 59.—Shan hills terai at

2000 feet.

Throughout India and Malaya,

Paederia tomentosa, Blume ; FL Brit. Ind. iii. p. 197.—Shan

hills terai at 2000 feet.

Eastern India and Malay peninsula eastward to Japan.

Paederia lanuginosa, WalL; FL Brit. Ind. iii. p. 196; Forest

FL Btmna, ii. p. 76.—Shan hills at 2000 to 3000 feet.

Malay peninsula.

Leptodermis crassifolia, ColL et Ilemsly n. sp.

Frutea^ dense ramosus, novellis plus minusve rigide pilosis,

ramulis floriferis latcralibus brevibus densissime foliatis. Folia

breviter petiolata, coriaeea, confertissiina, oblouga, ovafca vel

orbicularia, maxima semipollicaria, glabrescentia velsubtusparce

pilosa, venis lateralibus primariis utrinq^ue 2-3. Flores sessiles,

fasciculati, albi, semipoUicares, puberuli ; bracteolse membra-

nacese, hyalinje, puberulse, alte connatse, tridentatae, dente inter-

medio longiore cuspidato, calycis dimidium sequantes ; calyx

prseter lobos ciliolatos glaber, lobis crassis ovatis subobtusis

persistentibus tubum jequantibus ; corolla infundibularis, lobis

latis intus insigniter papillosis subtrilobulatis, lobulis lateralibus

tenuioribus induplicatis, tubo intus supra medium piloso ; ovarium
w

5-loeularo, stylo leviter exserto quinquefido lobis recurvis pube-

rulis.

Shan hills at 4000 to 5000 feet ; common on the grassy

plateaux.

Charactenzed by the small, thick, crowded, rounded leaves.

i"2

ft
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A specimen with more slender brauclilets, narrower leaves, and

glabrous, or nearly so, in all its parts may be a variety of the

foregoing or a distinct species.
r

Spermacoce stricta, Linn. f.\ FL Brit. Inch iii- p. 200,

Meiktila.

Tropical Asia and Africa.

Spprni^,coce li^spid^,, Linn. ; Fh ^.rit. Ind, iii. p. 200.

Meiktila.

Widely spread in India and Malaya and eastward to Soutk

China.

Eubia crassipes. Coll. et Hemsh^ n. sp.

Serha robnstaj scaberrima, caulibus tetragonis tnbercul^to-
« «

hispidis. Folia quaternatim verticillata, distincte petiolata (foliis

2 petiolis breyioribij^, an semper ?), crassissima, rigida, ovato-

oblonga vel elliptica, 1-1 1 poll, longa, obtusa, basi rotundata,

tnberculato-his2)idaj prominenter S-S-nervia, nervis subtus ele-

vatis, extimis brcvibus. Flares .... in cymas trichotomas

axillares et terminale^ dispositi, pedunculis pedicellisque crassis

sulcatis hispidis. Fructus didymus (immaturus tantum visus)

iuermis,

Shan hills at GOOO feet.

In foliage this is nearest H. cordifolia^ Linn., but yet so

different that we have not hesitated to describe it as a distinct

species.

Ruljia Mandersii, Coll, et Hemsl., n. sp.

Serla perennis ? siccitate nigrescens, caulibus robustiuscuhs

r^n\osis pe(i^libus quadrangularibus vel anguste quadrialatis ad

angulos scabridis. Folia quaternatim verticillata, subsessilia,

crassa, rigida, obovato-rptundata, fere orbicularia vel superiora

minqrq, ovato-lanceolata vel oblonga, margine scabrida, cieterum

glabra^ nuda, 3-5-nervia, nervis subtus elevatis. Flores pro

genere mediocres, laxiuscule triehotomo-paniculati, graciliter

pedicellati; corolla glabra, rotato-campanulata, lobis oblongis 3-

atriatig a^pice levi^er incurvis ; ovarium nudum, glabrum. Fructus

ignotus.

Shan hills ^t 4D0Q feet, jS([anders.

Not closely resembling any species.

^au:^e4 :>fttT Surgeon N. Mand^rs, qfthp medical staff.
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Galium boreale, Linn. ? ; Fl. Brit. Ind. iii. p. 205.—Sban hills

at 4000 feet.

Specimen in very young flower.

G. horeale is widely spread in north temperate regions.

Composite.

Vernonia divergens, Edgew. in J'ourn. As. Soc.Beng. xxi, 1853,

p. 172, reprint p. 48, et "errata" ad calcem ; FL Brit. Ind. iiu

p. 234.—Shan hills at 3000 feet.

Central and Eastern India, Burma, and Tenasserim.

Vernonia Clivorum, Hance^ Fl. Brit. Ind. iii. p. 232.—Shan

hills terai at 2000 feet.

Pegu, Martaban, Burma, and South-eastern China.

Vernonia (§ Strohocalyx) Aplinii, Coll. et Hemsl.y n. sp.

Arlor mediocris, ramulis floriferis robustis teretibus molliter

albo-tomentosis. Folia ampla, distincte petiolata, coriacea,

obovata vel lanceolato-oblonga, 8-12 poll, longa, apice rotun-

data, obtusa vel subacuta, basi cuneata, supra glabra, snbtus

•inereo- vel albido-tomentosa, venis primariis lateralibus utrinque

circiter 12-15 conspicuis. Capitida saepissime S-flora^ 5-6 lineas

longa, brevissime pedunculata vel subsessilia, dense cymoso-

paniculata
;
panicula terminalis, usque ad 12 poll, lata et 18 poll,

lono^a, ramulis crassis dense albo-toihenfosis ; involucri bractese

5-6-seriat8e, crassse,latae, dense sericeo-appresse hirsutae, exteriores

gradatim breviores, obtusae vel intimse subacuta? ; receptaculum

leviter foveolatum j corolla pappum vix sequans. AcTicBnia, imma-

tura tautum visa, cuneiformia, compressa, appresse hirs uta

;

pappus albus, scabridus cum seriei extima brevissima.

Shan hills at 1700 to 5000 feet ; originally collected by Mr. T.

H. Aplin, of the Forest Department of Burma, after whom it is

named.

Nearest to F. talatcmcBfolia^ Hook. f. & Thoms,, and very

similar to it in the leaves, which, however, are softly tomentose

beneath. The inflorescence is much denser in the present specie^
;

the pappus is white instead of red and the achenes densely

hairy.

A common tree, attaining a height of thirty feet, inhabiting

the higher parts of the terai forest forming the western boundary

of the Shan States.
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Vernonia gymnoclada, Coll ef Hemsl, n. si?.

Frutex glaber, ajjlijllus (an semper ?), ramulis crassiusculis

multisulcatis. Copitula solitaria, secus ramulos laterales sub-

sessilia, turbinata, 6-12 lineas diametro, multiflora; inyolucri

bractea? coriacese, rigidse, anguste laneeolata?, aculeato-cuspidatse,

inleriores qiiam pappus breviores, extrinsecus gradatim breviores,

extima) squamiformes ; receptaculutn conicum, nudum. Flores

purpurei
; corollse puberula^ vel pul vcrulentse, tubo basi angus-

tissimo sursnm gradatim expanse, lobis angustis apice brcviter

inflexis obtusis. Achcenia brevi'a, angulata, appresse albo-birsuta

;

pappi scta^ termes, similes, nniseriata>, pilosula? subflav*.

A common bush on the dry stony plains above Meiktila.
The leafless, deeply-furrowed branchlets, bearing distant soli-

tary subsessile flower-heads, characterize this species.

Eupatorium Lindleyanum, DC. ; Forlcs et Uemslaj in Journ.
Linn. Soc. xxiii. p. 404.—Shan hills at 4000 feet.

Tliroughout China, and extending to Mandshuria and Japan.
The limits of this species and F. japonicum, Thunb., are

not well defined, but the Shan specimens are almost exactly
like some from Hongkong, having very narrow-
leaves.

almost entire

Dichrocepliala latifolia, DC. ; FI. Brit. Ind. iii. p. 245.-Sban
5000

Tropical and subtropical Asia and Africa.

Meiktila
Fl

Tropical and subtropical Asia and Africa.

Microglossa volubilis, DC. ; Fl. Brit. Ind. iii. p. 257 ; Forest
Fl. Burma, ii. p. 82.—Shan hills at 3000 feet.

Eastern India, Malaya, China, Madagascar, and tropical
Africa.

Conyza semipinnata, JTaZ/. ; FL Brit. Ind. iii. p. 257.
Meiktila.

Eastern India and Malaya.
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Blumea glomerata, DC; Fh Brit. Ind. iii. p. 262.—Shan

hills at 3000 feet, and plains of Upper Burma.

Widely spread in India, and extending to Java and Soutli China.

Blnmea hieracifolia, DC. ; Fh Brit. Ind. iii. p. 2G3 (varietates

typica et macrostacliya).—Shan hills terai at 2000 feet (var.

wacrostaeJii/fi) ; and plateau at 4000 feet (var. typicci).

AA'idely spread in India, and extendino^ to Java and China.

Blumea halsamifera, I)C. ; Fl. Brit. Ind. iii. p. 270.

Temethcn.

Tropical India and Malaya, and the islands of Hainan and

Eormosa.

Blumea membranacea, DC, var.; Tl. Brit. Ind. ni. p. 265.

Pyawbwe, plains of Upper Burma.

Throughout India and Malaya.

Blumea, sp. aff. B. IderacifoUcc, involucri bracteis latioribus.

Shan hills at 5000 feet.

We have not matched this, but the specimens are hardlj

suiBRcient to establish a new species in so difficult a genus.

Laggera flava, Bentl. et Hool-.f. Gen. BLil p. 290; Fl Brit

Ind. iii. p. 270.—Shan hills.

Nearly all over India and the Malay peninsula.

Laggera alata, Sclultz-Bip.; Fl. Brit. Ind. ui. p. 271.

Shan hills, Eort Stedman valley, Aphn.

India, Ceylon, Malaya, China, Philippine islands, and tropical

Africa.

Laggera pterodonta, BentTi. et IIooTc.f. Gen. Pl.W

Brit. Ind. iii. p. 271.—Shan hills terai at 2000 feet.

Tropical Asia and Africa.

Pluchea indica. Less. ; Fl. Brit. Ind. iii. p. 272 ; Forest Fl

Burma, ii. p. 83.—Meiktila, in freshwater marsh.

India, Malaya, and South China.
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Sphseranthus indicus, Linn, ; FL Brit. Inch iii. p. 275.

Yemetlien.

Tropical India, Malaya, Africa, and Australia.

Pterocanlon cylindrostacliyum, Clarice \ Fl Brit. Ind. ui.

p. 275.—Meiktila.

Burma and Malaya to the Philippine islands, North Australia,

and Now Caledonia.

Anaphalis adnata, BC. ; Fl. Brit. Ind. iii. p. 282.—Shan hill<s

Aplin.

North India from Simla to Khasia and in Martahan.

Anaphalis araneosa, BC. ; Fh Brit. Ind. iii. p. 283.—Popah

hill at 5000 feet.

Western Himalaya to Khasia and Burma.

Gnaphalium multiceps. Wall,-, Fl. Brit. Ind. iii. p. 288, sub

G. luteo-aJho.—Shan hills at 5000 feet.

North India, China, and Japan.

Gnaphalium indicum, Linn.:, Fl. Brit. Lid. iii, p. 289.—Sban

hills terai at 2000 feet.

Throughout tropical India and Malaya, eastward to China ana

soutliAvard to North Australia ; also in tropical Africa.

Gnaphalium pulvinatum, Belile ; Fl. Brit. Ind!\n. p. 289.

Shan hills.

Egyptj eastward through Afglianistan and Northern India to

Burma.

Inula Cappa, DC; Fl. Brit. Ind. iii. p. 295.—Shan hills;

common on the grassy plateau, Aplin.

Northern and Eastern India, Malaya and China.

Inula polygonata, BC. ; Fl Brit. Ind. iii. p. 293.—Shan hills-

Pegu and Burma.

A tall handsome plant, common in dry forest.

Inula crassifolia, Coll. et Semsl, n. sp. (Plate XIL)
Ilerha erecta, striata, robusta, rigida, villosissima, eaulibus

striatis infra inflorescentiam simplicibus, internodiia brevibus.

Folia (radicalia non visa) sessilia, semiamplexicaulia, crassissima

oblonga, maxima 2J poll, longa, sursum sensim minora, adscen-
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dentla vel caule appressa, oLtusissima, pauce calloso-denticulata,

supra scabra, subtus appresse villosa. Capittda solitaria vel

interdum 3 aggregata, breviter pedunculata, radiata, l:i-l| poll,

diametro ; involucrl bractea? tnultiseriate, rigidse, rubentes, plus

ininusve villosse, interiores auguste lauceolatse, acutte, flores disci

sequantes, exteriores breviores, latiores, obtusio ; receptaculum

leviter concavum, areolatuin, FJores radii nunierosi, biseriati,

ut videtur albi; corollse angusta?. Flores disci numerosissimi,

flavi ; corollse cylindricse, tenuissimae ; antherse longe caudatse,

Ac7i(snia (matura non visa) tenuia, teretia, appresse parceque

hirsuta, basi distiucte annuloso-callosa
;

pappi set?e circiter 15,

corollam subse quantes, apice barbellata?, cum seriei exteriore

brevissima.—Sban hills at 5000 feet,

JS'ot closely allied to any species.

Var. glabrescens, Coll. et Hemsl.^ differt fere omnino glabra

vel cito glabrescens.—Slum hills plateau at 5000 feet ; common
on the grassy uplands.

DESCEIPTION OF PLATE XII.

A. Inula crassifolia, Coll. et HenisL, var. villom,

B. Inula craasifollay Coll. et Ileinsl., var. (jlahrescens. Both natural pize.

Fig. 1, a disk-flower ; 2, anthers ; 3, apex of style and stigma ; 4, an iinuiature

acliene; 5, a bristle of the pappus. All enlarged.

Vicoa auriculata, Cass.] Fl. Brit. Ind. iii. p. 297.—Meiktila.

The Punjab to Ceylon and Burma.

Anisopappus chinensis, Hook, et Am. ; Forbes 4^ Ilemsley in

Journ. Linn. Soc, xxiii. p. 431.—Shan hills at 4000 to 5000 feet,

Aplin aad Collett.

Eastern and Western tropical Africa and South-eastern

China.

Enhydra fluctuans, Lour. ; Fl. Brit. Ind. iii. p. 304.—Ye-

methen, in the lake.

India, Malaya, tropical Africa, and Eastern Australia.

It is also recorded from China in the ' Flora of British Indin,'

but we hare seen no specimen.
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Blainvillea latifolia, Ba ; FL Brit. Ltd, iii. p. 305.—Shan

hills.

Dispersed throughout the tropics.

Wedelia calendulacea, Les^. ; Fl. Brit. Ind. iii. p. 306.—Shan

hills at 3000 feet.

India, Malaya, China, and Japan.

Spilanthes Acmella, X???;?. ; Fl. Brit, Jnd. iii. p. 307 ;
Kurz

in Journ, Ah, Soe. Beng. xlri. (1877), 2, p. 176.—Upper

Burma,

A variable plant, widely spread in warm countries.

Bidens pilosa, Linn.^ var. ; FL Brit. Ind. iii. p. 309.—Shan

hills, 4000 feet.

"Warm regions throughout the world.

Myriogjme minuta, Less. ; syn. Centipeda orbicularis, Lour, ;

FL Brit. Ind. iii. p. 317.—Shan hills terai at 2000 feet.

Afghanistan to Ceylon, China, Australia, and Polynesia.

Gynura Pseudo-China, BO,; Fl Brit. Ind. iii. p. 384.—Shan

hills at 4000 feet.

India and Malaya.

Emilia sonchifolia, LC. ; FL Brit. Lnd. iii. p. 830.—Shan

hills at 4000 feet.

Tropical and subtropical Asia and Africa, and colonized in

America.

Notonia crassissima, BO. ; FL Brit. Lnd. iii. p. 338 ; Kurz in

Jour)!, As. Soc, Beng. xlri. 2, p, 194.—Meiktila.

Segain hills, Ava.

This has larger flower-heads than N. grandijlora^ DC, more

numerous involucral bracts with comose tips, and larger, pale,

more strongly ribbed acheaes. Griffith's figure (Ic. PI- Asiat,

t. 470) may, or may not, represent this plant.

A shrub with remarkably thick fleshy stems and branches.

When not in flower it has the appearance and habit of one of

the arboreous Eujphorhice, such as F, nerii/olia, Linn., which

is common in the same localities. ,
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Yar. ? prostrata, CoJh et He^nsl,, n. rar.

^ Friitex prostratus, supra rupes vagans ; folia bene evoluta nou

visa; capitula fere dimidio minora; achajuia valde immatura

tantum visa.

Shan hills at 4G00 feet.

This may prove to be a distinct species, but the material is

insufficient.

Notonia vestita, Colh et Ilemsh, n. sp.

Frnicx carnosus, novellis pilis albidis crassis flaccidis plus

miiiusve instriictis, foliis dense vestitis, ramis floriferis elongatis

siccitate 3-4 lineas diametro. Folia bene evoluta non visa, sed

ut videtur parva, crassa, obovato-oblonga, dentata vel forsan

pinnatificla. Cainiula circiter 9 lineas diametro, corymbosa, pro

genere graciliter pedunculata ; involucri braetea? circiter 12,

uniseriata^, basi bracteolis paucis parvis iustructspj oblonga^,

aj)ice triangulata^, subacutie, dorso hispidula^, margine late

scariosa^, quam flores tertio parte breviores; receptaculum con-

vesum, mammillatum. Flores numerosi .... Acliania brunnea

vel rubentia, cylindrica, valde costata, glabra ; pappi seta^ nume-

rosa*, tenuissima?, candid^e.

Shan hills terai, in the forest at 3000 feet.

This is evidently very distinct from all the other described

species both in the indumentum and the foliage.

Senecio chrysanthemoideajDC-jVar. ; Fh Brii. Ind. iii. p, 339.

Shan hills at 4000 feet.

North India, from Kashmir to Khasia.

4

Senecio scandens, Ham.; FL Brit. Inch iii. p. 352.—Shan

hills at 5000 feet.

JN'orth-westcrn India to Ceylon and Eastern China.

Senecio Nagensium, Clarke in Jotirn. Linn. Soc. xxv. p. 39;

WalLj var. ? Lobbii, IIool\ f.

iii. p. 355.—Shan hills at 3000 feet.

Muneypore and Tenasserim.

if.

the ground that his S. Nagensium is rayless ; but this character

is now known to be inconstant, and in other respects they are

exactly alike. S. densiflorus, var. ? mishmiensis, Hook, f., should

also be referred here.
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Echinops ecMnatus, Roxh.. rar. ? vel species nova, caulibus

albo-araneo^iis, foliorum spinis multo brevioribus, capitulis

inermis, acliseniis fere glabris.

Shan hills at 4000 feet.

Most likely specifically distinct from E. ecTiinatns^ Eoxb., but

as there is only one imperfect inflorescence we prefer not giving

it a name.

Saussurea afiBnis, Spreng, ; Fl. Brit. Ind. iii. p. 373.—Shan

hills at 5000 feet.

Eastern India to China and Japan, and in Eastern Australia.

Saussurea phyllocephalaj Coll. et Heinsl.^ n. sp.

Herla erecta, robusta, 8-9 ped. alta, omnino ferrugineo- vel

albido-puhcscens, hispidula. FoJia (superiora capitulos sub-

tendentia tantum adaunt) crassiuscula, sessilia, semiamplexi-

canlia (anriculis liberis), piunatifida, l|-3 poll, longa. Capitich-

anguste subracemoso-paniculata, lateralia breyiter pedunculata,

Quasiterininalia, pedunculis longioribns, 9-18 lineas diametro

(bene evoluta non visa) ; involucri bractese pluri^eriata), subaequi-

longa?, floros superantes (?), extima) (vel folia suprema) foliacea*,

oblonga*, breviter aculeato-dentieulatje, ca3terae lineares, rigidse,

minute pubcruLT, sursnm attenuatje, plumos.ne ; recoptaculum

leviter convexum, paleis angnstis dense instructum. Flores

numerosissimi, glabri; starainum filamenta libera, glabra; anthe-

rarum caudle longissimae, fere integrse. AcTuBtiia juvenilia com-

pressa; pappi setae usque ad basin longe plumosa*.

Shan hills at 5000 feet.

The foliaceous out61* iiiVolucral bracts, something in the way

of Carthamus^ sufficiently characterize this species. It is

possible, however, that this character Is not a constant one,

and that we have here an abnormal condition of our B. A^'

albata.

Saussurea dealbata, Coll. et Hems!,, n. sp.

Herha erecta, robusta, 6-7 ped. alta, caulibus puberulis striatis

vel fere sulcatis cavis infra inflorescentiam siuiplicibus ? Folia

caulina papyracea, sessilia, semiaraplexicaulia, basi auriculata

(auriculis liberis), oblonga, pinnatifida vel subpinnatifida (lobis
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obtusis), ad 6 poll, longa, supra liispidula, yiridia, subtus prseter

costam uervosque cauescentia. Capitula auguste racemoso-

paniculata, distincte pednnculata, vix 1 poll, diametro ; involucri
F

bractea? multiseriatse, coriacese, lineares, acutae, exteriores gra-

datim breviores, omnes plus minuave pilosse, intcriores pappum
fere a>quantes ; receptaculum leviter couvexum, dense paleaceo-

setosum. Flores glabri ; coroUse tubuloso-infundibularis lobis

acutis ; antlierarum caudse elongate, subintegrae. AcJicenia glabra,

crassa, subtetragoua
;
pappi setse uaiseriata?, longe plumosse.

Shan hills at 5000 feet.

'#

but altogether more robust in habit and very difterent in the

racemose-paniculate inflorescence.

Tricliolepis Stictophyllum, Clarhe ; Fh Brit. Ind. iii. p. 382 ;

syn. StictoiDhyllum glabrum, Edgio.—Shan hills plateau at 5000

feet.

ISorth-west India at Grarhwal, and the Subsivalik hills in the

province of Saharunpore.

Leucomeri? decora, Kurz, Forest FL Burma ^ ii. p. 78; FL
Brit, Ind. iii. p. 387.—Shau hills at 2000 to 5000 feet. Also

collected by Mr. Aplia.

Forests of Prome.

Ainsliaea pteropoda, Z»(7. ; FL Brit. Ind, iii. p. 388.—Shan
hills at 6000 feet.

Northern and Eastern India to Tenasserim and Western

China.

Gerbera piloselloides, Cass. ; FL Brit. Ind. iii. p. 389.—Shan

hills at 4000 feet.

Mountains of North India, eastward to Hongtong; also found

in Madagascar and in Eastern Africa, southward to Cape
Colony.

Picris hieracioides, Linn. ; Fl, Brit. Ind. iii. p. 393.—Shan hills

plateau at 5000 feet.

"Western Europe and North Africa to China and Japan ; also
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in Australia, New Zealand, and in NortK America, where,

however, it may have been introduced.

Crepis japonica, BentJi.; FL Brit. Ind. iii. p. 395.—Shan

hills plateau at 5000 feet.

Afghanistan eastward to Japan and southward to Australia;

also in Mauritius and South Africa, where it may have been

introduced.

Crepis acaulis, Hooh, f. in Fl Brit, Ind.m. p. 396.—Shan

hills at 3000 feet.

Very widely spread in India.

Crepis (§ Youngia) subscaposa, GolL et Ilemsly n. sp.

TIerha biennis ? hispidula, pilis simplicibus, 9-18 poll, alta,

caulibus aphyllis gracilibus superne pauciramosis. Folia rosu-

lata, crassiuscula, obovato-oblonga vel spathulata, in petiolum

brevem attenuata, 2-3 poll, longa, apice rotundata, pauci calloso-

denticulata, utrinque hispidula. Capitula pauca, circiter 5-7,

corymbosa, longc pednnculat:i,' G-8 lincas diametro, circiter 30-

flora ; involucri calyculati bracteae hispidulse, intimae uniserlatse,

lincari-oblongJB, obtusse, marginibus seariosa?, pappum triente

breviores ; receptaculum parvum, nudum ; ligulse breves, bre-

vissime calloso 5-dentatse, extus Infra medium puberula?; an-

therre basi breviter setacco-caudatre. Acli(Bnia recta, subcom-

pressa, gracilia, pluricostata, nuda, supra medium hispidula,

sursum attenuata, pappo longiora; pappi setae alb?e, molles, uni-

seriatse, simplices, in annulum deciduse.

Shan hills at 3000 to 5000 feet.

Not closely allied to any species, and in habit resembling

some of the small-headed Ilieracia.

Crepis (§ Youngia) chloroclada, Coll. et IlemsL, n. sp.

Ilerha perennis, 12-20 poll, alta, a basi multiramosa, fere

undique glabra, caulibus ramisque gracilibus rigidis lignescen-

tibus angulatis viridibus. Folia radicalia non vi.<a, caulina

coriaeea, glabra, linearia, 1-1| poll, longa, vel intcrdum ad

bracteas breves subulatas reducta. Capitula angusta, 7-10-

flora, longe gracilitcrque pcduneulata ; involucri calyculati

braetesB circiter 7, lineari-oblongie, obtusaa, dorso hispidula;
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receptaculum parvum, nudum j ligulse 5-deutata?. Achcenia

minuta, fusiforniia, glabra, leviter pauci-costata, apice constricta;

pappi setaD albse, molles, fere obsoleta?, scaberula?, quam achsenia

duplo longiores.

Shau hills at 4000 feet.

This very closely resembles C, glauca^ Hook. f. (Fl. Brit. Ind. iii,

p. 394), not of Torrey aud Grray, a native of North-west India,

described as an annual, though some of the specimens seem to

indicate a plant of longer duration. (7. cMoroclada differs in the

hairy involucre and relatively much shorter achenes, constricted

at the top, and having fewer, less consj^icuous ribs.

F *

Lactuca polycepliala, Benth. ; FL Brit. Inch iii. p. 410.

Shan hills plateau at 5000 feet.

Afghanistan to Khasia and Burma.

Lactuca gracilis, Z)C. ; M. Brit. Inch in. p. 410.—Shan hills

at 4000 to 5000 feet.

Nepal to Central China,

Lactuca sagittarioides, Clarke \ FL Brit. Ind, iii. p. 410

Shan hills at 5000 feet.

Western Himalaya to Upper Burma.

Lactuca alatipes, ColL et IlemsL^ n. sp.

Herha robusta, glabrescens, caulibus crassiusculis laevibus.

Folia caulina iuferiora membranacea, longissime petiolata, petiole

alato, trilobata, usque ad 14 poll- longa, lobo terminali amplo

sa<ntto-hastato obscure multilobato simul remote callo.-^o-den'

ticulato, lobis lateralibus terminali distantibus parvis vix polli-

caribus rotundatis. Ca^itula laxe paniculata (ramulis peduncu-

lisque squamoso-bracteatis gracilibus), erecta, circlter 9-flora

;

involucri calyculati bracte?e circiter 9, uniseriatte, glabne, lineari-

obloug^e, semipollicares, obtusa?. AcJicenia rubescentia, angusta,

valde compressa, faciebus prominenter 4-5-costatis, ceteruni

lyevia vel minutisshne setulosa, longe gradatiaique rostrata,

circiter 3 lineas longa; pappi set^e numerosissima?, albre, molles,

minutissime setulosse, achaenia triente longiores.

Shan hills terai at 3000 feet.

Apparently a very distinct species similar to Z. hastata^ DC.
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CampanulaCE^.

Pratia legomfolisi, Lin dl. ; FL Brit. Ind. iii. p. 422—Slian

hills at 3000 feet.

"Widely spread la Eastern India and Malaya, and extending

to Soutlieru China.

Lobelia rosea, Wall ; Fh Bnt. Ind. iii. p. 427 —Shan States,

Mander^s,

North India, from Kumaon eastward to Khasia and southward

to Martahan.

Wahlenbergia gracilis, A. DC, ; Fl. Brit, Ind. iii. p. 429.

Shan hills plateau at 5000 feet.

Common throughout India, Eastern Asia and Australia, and

also found in New Zealand and South Africa.

Codonopsis convolvnlacea, Kurz ; Journ. linn. Soc. xxvl. p. 5.

Shan hills at 4000 to 5000 feet ; common in grass, round the

culms of which it twines*

Yunnan,

Campannmcea javanica, ^Zwwze; FL Brit. Ind. iii. p. 435

Shan hills at 4000 feet.

Southward to Java and eastward to Japan.

Campanula cana, Wall ; Fl. Brit. Ind. iii. p. 440.

at 5000 feet.

North ludia, from Kumaon to Mishmi.

Adenophora khasiana, ColL et Heynsl. ; syn. Canipanula

khasiana, Hoolc. / et Thoitis. ; Fl. Brit. Ind. iii. p. 439.—Shan

hills.

Common in the Khasia mountains.

Professor Oliver had indicated in the Kew Herbarium that

this is an Adenopliora rather than a Campanula.

VACCINIACEiB.

D. Bon ; Fl Brit. Ind. iii. d. 443.—Shau

GOOO

Khasia hills southward to Tavoy.
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Vaccinium exaristatum, Kurz^ Forest FL Burma, ii. p. 91.

Shan hills at 4000 to 6000 feet.

Martaban.

Plumbagine^.

Ceratostigma plumbaginoides, Bunge ; Journ. Linn. Soc. xxvi.

p. 30.—Shan hills at 5000 to 6000 feefc.

Eastward to Eastern China, northward to Peking.

Not previously recorded west of China, and rare in the Shan

hills, where it was only observed at Toongyi, near Fort Stedman.

Primulace^.

Primula Forbesii, Frmicliet; Journ. Linn. Soc. xxvi. p. 38.

Shan hills at 3000 to 3500 feet.

Yunnan.

This belongs to Eranchet's new section Monocarpicce of

Primida, which furnishes a connecting-link between this genus

and Androsace. It is very common in damp shady localities all

over the Shan States.

Primula denticulata, Smith] FL Brit. Ind. iii. p. 485.—Shan

hills plateau at 5000 feet.

Afghanistan to Western China.

Lysimachialobelioides, Wall ; FL Brit. Ind, iii. p. 502.—Shan

hills at 5000 feet.

North India, from Kashmir eastward, and in Java.

LysimacMa chenopodioides, Watt; Fl. Brit. Ind. iii. p. 503.

Shan hills terai at 2000 feet.

Kashmir to Bhotan, though not hitherto found in Sikkim.

MTRSINEiE.

Msesa ramentacea, A, DC.
; FL Brit. Ind. iii. p. 508 ; Forest

FL Burma, ii. p. 99.—Shau hills terai at 3000 feet ; also col-

lected by Mr. Aplin.

Eastern India and Malaya.

LINN, JOURN.—BOTANY, TOL. XXVIII. G
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Msesa

Burma, ii. p. 99.—Shan hills at 4000 feet.

Mai
Madag

M^sa mollis, A. DC, ; FL Brit. Ind. iii. p. 510 ; syn. M.

moUissiuia, Kurz, Forest FL Burma^ ii. p. 100, non A. DC.

Shan hills plateau at 4000 feet,

Pegu, Tenasserim, and Java.

Embelia Eibes, Biirm.; FL Brit. Ind. i\l p. 513; Forest FL

Burma, ii. p. 101.—Shan hills at 3000 to 5000 feet.

Widely s[)read in India and Malaya, and extending to South-

eastern China.

Embelia furfuracea, CoIL et IlemsL, n. sp.

Fnttex ramis crassiusculis ferrugiueo-furfuraceis, ramulis hite-

ralibus circiter pollicarihus rigidis 2-3-fol!atis florifcrls etiam

ferruglnels. Folia (juniora lantum visa) petiolata, erassiuscula,

papyracea, anguste obovata vel ohlanceolata, cum petiolo usque

ad 2 poll, longa, apice rotundata, deorsum attcnuata, iutegra,

utrinque puhcscentia, veuis iuconspicuis. Flores ( 6 tantum

visi) minuti, puberuli, in racemos simplices axillares pollicares

vel se^quipollieares amentiformes dispositi, brevissime pedicellati

vol sessiles, nigro-punctati; calycis lobi bi-eves, deltoidei, sub-

acuti
;
petala libera, leviter imbricata, lanceolata, obtusa ; authersB

nuignse, fere sessiles, dorso secus connectivum nigro-punctatse.

Shan liills at 5000 feet.

This is so like An tidesma fruticiilosum, Kurz, in general

appearance, that it was taken for SLnAntidesfua before the flowers

were examined.

Ardisia polycepbala, WalL ; FL Brit, Ltd. iii. p. 529 ; Forest

FL Burma, ii. p. 109.—Shan hills at 4000 feet.

Pegu and Tenasserim.

A specimen collected at an altitude of 2000 feet, and having

fewer-flowered racemes on longer peduncles, may belong to this

species.

Sapotace^.

Sideroxylon bnrmanicnm, ColL et RemsL, n. sp.

8. assamico et S. Hooheri affinis, differt foliis pallidis latioribus

venis primariis lateralibus paucioribus inconspicuis, flioribus
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paullo majoribus, corollse tubo longiore stamlnodiis minus fitn-

briatis.

Shan hills at 3000 to 4000 feet.

Tliis and the two species named are very closely allied in floral

structure, but in foliage this differs from both in the incon-

spicuous venation, and from the former in being glabrous.

Bassia longifolia, Lmn., var. ? ; Fl. Brit. Ind. iii. p. 544.

Shan hills.

This differs from typical B, longifolia, which is recorded from

the Deccan peninsula, Ceylon, and Bengal (Beddome), in having

smaller flowers and hairless stamens, but it may be a depau-

perated condition. There is a specimen in the Keiv Herbarium

of what we take to be the B. longifolia from Singapore.

Mimusops Elengi, Linn. ; Fl. Brit. Ind. iii. p. 548 ; Forest

Fl. Burma, ii. p. 123.—Shan hills.

South India and Malay peninsula.

EBEyACE^.

Diospyros montana, -ffo.rJ. ; FL Brit. Ind. iii. p. 555.—Shan

hills at 2000 feet.

Widely spread in India and Malaya, and extending to tropical

Australia.

Diospyros, sp. n. ? alf. Z>. sylvaticcB. Specimen mancum.

Shan hills terai at 2000 feet.

Styrace^,

Symplocos crataegoides, Ham. ; Fl. Brit. Ind. iii. p. 573

;

Forest Fl. Burma, ii. p. 147.—Shan hills at 5000 feet.

North India, from Kashmir eastward to Japan, and southward

through Burma to Martaban.

Symplocos racemosa, Boxb. ; FL Brit. Ind, iii. p. 576; Forest

FL Burma, ii. p. 144.—Shan hills at 3000 feet, Aplin and Manders.

Eastern India, Burma, and South-eastern China,

Styrax rugosum, Kurz, Forest FL Burma, ii. p. 141 j FL
Brit. Ind. iii. p* 589.—Shan hills at 4000 feet.

Martaban.

g2
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Oleace^.

Lm, WalL ;

«

Shan hills at 1000 to 4000 feet.

. South India, and it was also collected by Griffith in Ava,

though it was not included from this locality in the ^ Mora of

British India/

Jasminum anastomosans, Wall; M. Brit. Ind. iii. p. 596;

I'orest Fl. Burma, ii. p. 152.—Shan hills terai at 2500 feet.

Eastern India and southward to Tenasserim*

Jasminum rigidum, Zenker ; FL Brit. Ind. iii. p. 598.—Shan

hills at 4000 feet.

South India and Ceylon.

Schrebera swietenioides, Eoxh.; FL Brit. Ind. iii. p. 604;

Forest FL Burma, ii. p. 156.—Shan hills terai at 2500 feet.

Subtropical North India, from Kumaon eastward, and south-

ward into the Deccan peniusula, Pegu, and Martaban.

Fraxinus floribunda, WalL ; FL Brit. Ind. iii. p. 605.— Shan

hills at 4000 feet.

North India, from Kashmir to Khasia.

Hemsl
i. malcilaricce affinis, differt foliis minus coriaceis caudato-

acumiuatis, floribus paniculatis fere glabris.

Shan hills terai at 3000 feet.

Wall

flowers are panicled instead of the peduncles being fascicled or

at most three- or four-flowered. L. ternijlora, "Wall.j differs in

having smaller flowers and much shorter petals.

Lignstrnm nepalense, WalL] FL Brit. Ltd. iii. p. 617.—Shan

hills at 4000 to 5000 feet.

North India, from Grarhwal eastward.

Ligustrum robustum, Blume? -, FL Brit. Ind. iii. p. 614.

Shan hills at 4000 feet.

Eastern India and Malaya.

and

the flowers are in very young bud.
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SALYADORACEiE.

Azima sarmentosa, Benth, et Hooh. f.-, Fl. Brit. Ind, iii.

p. 620.—Meiktila.

Malaya and Philippines.

KuTZ (Forest FL Burma, ii. p. 161) records A. tetracantlia^

Lam., a native of Western India and Africa, from Ava and

Prome ; but the species are still imperfectly defined, and from his

description it is uncertain which he had in view.

This is an erect shrub, not a trailer or creeper as might be

supposed from the specific name.

Apoctnace^.

Rauwolfiapegnana, TlooJc.f. ? ; Fl. Brit. Ind. iii.p, 632.—Shan

hills.

Pegu.

The Shan plant does not exactly agree with the imperfect

original specimen of this species. There are also very yonng

undeveloped specimens of a second species of Baitivoljia.

Holarrhena antidysenterica, WalL ; FL Brit. Ind. iii. p. 644

;

Forest Fl Burma, ii. p. 182.—Shan hills at 1000 feet.

North India from the Chenab eastward, and southward to

Malacca.

L

Vallaris Heynei, Spreng.\ Fl. Brit. Ind. iii. p. 650; syn.

Vallaris dichotoma, Wall.; Forest Fl. Burma, ii. p. 181.

Temethen.

Widely spread in tropical India southward to Ceylon, Malacca,

and Java, but commonly cultivated, and perhaps not wild over so

wide an area as that indicated.

Wrightia tomentosa, Rcem. et Scliult. ; Fl. Brit. Ind. iii. p. 653;

syn. W. mollissima, Wall. ; Forest FL Burina^ ii. p. 192.—Shan

hills at 4000 feet.

Tropical India to Ceylon and Penang.

Wrightia coccinea, Sims?-, FL Brit. Ind. iii. p. 654; Forest

FL Burma, ii. p. 193.—Shan hills at 3500 feet.

Eastern India and the Philippine Islands,
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Ichnocarpus frutescens, i?- Br.; Fl. Brit, Ind. iii. p. G69;

Forest Fl. Burma^ ii. p. 185.—Slian hills.

Tropical India, Malaya, and North Australia.

Aganosma marginata, G. Bon) Fl. Brit, Ind. iii. p. G63;

Forest Fh Burma^ ii. p. 18G.—Meiktila.

Eastern India and Malaya to the Philippine Islands.

Aganosma cymosa, G. Don^ typica et /3. glabra, DC.\ Fh
Brit, Ind* iii. p. 665.

feet.

Silhet and South India.

/3

Trachelospermum fragrans, SooJc. /. ; Fl. Brit. Ind. iii.

p. 667.—Shan lulls at 4000 feet.

North India from Kumaon to Assam and Cachar.

Chonemorpha macrophylla, G, Bon ; Fl. Brit. Lid, iii. p. GGl

;

Forest Fl. Burma, ii. p. 187.—Shan hills at 4000 feet.

"Widely spread in India and Malaya.

ASCLEPIADE.E.

Cryptolepis Buchanani, Roem. et Schdt. ; FL Brit, Ind. iv

p. 5
J
Forest Fl. Bnrma^ ii. p. 199.—Meiktila.

Throno;hout India and Cevlon.

BEemsl

F
pedalibus teretibus simplicibus, internodiis folia aequantibus vel

brevioribus. Folia brevissime petiolata, coriacea, oblonga (in-

feriora usque ad 4 poll, longa, superiora flores subtendeiitia

circiter pollicarlu), rotundata vel obtusaaimul apiculata, utrinque

leviter scabrida, subtus pallidiora, costa venisque pallidis cou-

spicuis subtus elevatis. Flores 1^-2 lincas diametro, pedunculis

brevissiuiis axillaribus dense squamoso-bracteatis 1-3-floris

;

calyx crassus, puberulus, lobis ovato-oblongis obtusis ciliolatis

intus basi minute subulato-biglandulosis ; corolla crassa, carnosa,

subrotata, extus puberula, lobis ovato-oblongis rotundatis ; coronse

squamoe 5, coruiforuies, stamina superantes ; stamina glandulis

vel squamis subglobosis alternantia; ovarium glabrum, semi-

inferum. Folliculi iguoti.

Meiktila,
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In floral characters this agrees almost exactly with A. Wal-
licliii, Hook, f., the only other species known, which is erroneously

described as having an eglandular calyx, for glands are present,

although very minute. Thick conspicuously veined leaves cha-

racterize tlie present species.

Streptocaulon tomentosum, Wight et Arnott ; Fl. Brit. Ind.

IV. p. 10 ; Forest FL Burma ^ ii. p. 198.—Meiktila.

Burma to Tavoy, Yunnan, and Cochinchina.

Asclepias curassavica, Li^in. ; FL Brit. Ind. iv. p. 18.—Shan
hills at 44.00 feet.

A native of tropical America, now very widely colonized in the

warm regions of tlie Old World.

gracillimum, Kook. f.

Meiktila.

Previously only known from comparatively imperfect speci-

mens from Segain, collected by Wallich,

Sarcostemma Brunomanum, Wight et Arnott ; FL Brit. Ind.

iv. p. 27.—Meiktila.
South India and Burma.

The proposed species of tliis genus are not very clearly

defined,

Gymnema molle, WalL ; FL Brit. Ind. iv. p. 29.—Meiktila.

Previously known only from Wallich's specimens, collected

near t]»e petroleum-wells on the Irawaddi, and at Taongdong.

Gymnema acnminatum, WalL ; FL Brit, Ind. iv. p. 30 ; Forest

FL Burma, ii. p. 202.—Shan hills at 4000 feet.

Eastern India and Malay peninsula.

Tylophora asthmatica, Wight et Arnott-, FL Brit, Ind. iv.

p. 44.—Meiktila.

Widely spread in India and Malaya.

There is an imperfect specimen of what may be a second

species of this genus.

Marsdenia barbata, ColL et IlemsL^ n. sp.

Frutex scandens,ramiilisfloriferis graciliusculis teretibus albido-

pubescentibus, iuternodiis quam folia duplo longioribus. Folia

longiuscule petiolata, papyracea vel subcoriacea, rhomboideo-
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ovata, absque petiolo 2|-3 poll, longa, acuta, "basi rotundata,

margine plus luinusve undulata, utriuquc pra>cipue subtus ferru-

gineo-pubescentia, subtus venis pubescentioribus atro-ferrugineis

couspicue laxe reticulatis
;
petiolus gracilis, 9-12 lineas longus.

Flores ut videtur purpurei, 3-4 lineas diametro, in cymas parvas

circiter 10-12 floras axillares breviter pedunculatas petiolos

sequantes dispositi, pedunculis pedicellisque pubescentibus

;

calycis pubescenti segmenta crassiuscula, orLicularia, concava,

prope marginem tenuiora hyalina, ciliolata, quam corolla dimidio

breviora ; corolla crassa, subcarnosa, campanulato-urceolata, extus

glabra, tubo intus longe denseque barbato, lobis latis obtusis

contortis angustissime dextrorsum obtegentibus ; coronse squama?

dursp, fere Crustacea* ; antliera* membrana magna inflexa ter-

minata? ; ovaria glabra. Follicitli ignoti.

Meiktila.

In general appearance this closely resembles M. hicida^ Edgew.,

wbich, bowever, bas almost glabrous leaves with inconspicuous

secondary venation, more numerous flowers, and ciliolate corolla-

lobes.

Pergnlaria pallida, Wight et Arnott ; Fl. Brit. Tnd. ir.

p. 88 ; Forest FL Bnrma, ii. p. 203.—Meiktila.
Widely spread in tropical North and Central India.

Physostelma carnosa, ColL et RemsL, n. sp.

Fnitcx humilis, undique glabra, ramis floriferis crassis caruosis,

intcrnodiis brevis^jimis. Folia petiolata, carnosa, lineari-oblouga

vel lineari-lanceolata, 3-4| poll, longa, obtusiuscula, basi pro-

dueta, rotundata, supra nitida, subtus pallidiora costa crassa

elevata
;
petiolus crassus, 3-4 lineas longus. Flores circiter 9

lineas diametro, fasciculati vel subumbellati, faseiculis subsessili-

bus, pedicellis graciliusculis circiter pollicaribus ; calycis minuti

segmenta tenuia,oblonga, obtusissima ; corolla tenuis, sphaeroidea,

inflata, extus glabra, intus minute papillosa, lobis brevibus del-

toideis subobtusis; corona) squama? ainplae, carnosa), basi valde

productre, rotundatse vix recurva? ; ovaria glabra. Folliculi

ignoti.

Shan hills at 6000 feet.

Characterized by narrow fleshy leaves borne on thick branches,

and nearly sessile fascicles of almost spherical flowers with very

broad thick coronal appendages.
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Leptadenia reticulata, Wtffhf et Arnott ; Tl. Brit. Ind. iv.

p. 63.—Meiktila.
Eastern Punjab to Ceylon, Burma, and Singapore.

Ceropegia nana, Colh et Hemsl., n. sp. (Plate XIIT.)

C pnsilhf simillima sed rliizomate elongata, foliis brevioribus

latioribus erectis, floribus 2-2i poll, longis, corollse lobis pro-

portione longioribus.

Shan liills at 6000 feet.

DESCEIPTION OF PLATE XIII.

A plant of Ccro2^egla nana, Coll. et Hems!., natural size.

Fig. 1, calyx, 2, a sepal showing the glands at the base on the inside; 3,

portion of corolla, showing revokite lobes; 4, androecium and corona;

5, coronal lobe from the inside. All enlarged.

Brachystelma ednlis, Coll. et Ilemsl,^ n. sp. (Plate XIV.)

_£r<?r&«pereniiis ; rhizomate tuberosa globosa vel ovoidea siccitate

usque ad 1 poll, diametro, caulibus monocarpicis erectis simplici-

bus gracillimis 2-4 poll, altis puberulis vel scabridis, internodfis

brevissimis. T'olia sessilia, carnosa, angustissima, usque ad 2

poll, longa, acuta, patentissima, venis immersis omnino obsoletis.

Flores pauci, circiter 3 lineas longi, in racemmn brevem termi-

nalem dispositi, pedicellos graciles puberulos a?quautes; calyx

minutus, puberulus, lobis angustis acutis ; corolla crassiuscula,

subrotata, altc 5-fida, lobis angustis uudulatis, intus pilis paueis

albidis longissimis instructa ; coronaD cupuliformis squama) con-

natse, antheras superantes, intus parce pilosse, a^ncesubajqualiter

tridentatse, dente interinedio inflexo. FollicuU gracillimi, 2|-3$

poll, longi, acuti, glabri ; semina pauca, compressa, longe comosa,

cum coma pollicaria.

Upper Burma at 900 feet.

A very distinct species, the exact counterpart in babit of Cero-

pegia pusilla^ Wiglit.

Common on the sandy plains at Pyawbwe in Upper Burma.

The flesby root is sold as an article of food in the Bazar, and

has a faint mawkish flavour. This little plant is singularly diffi-

cult of detection, as its leaves resemble those of the grasses
r

among which it grows, and its small dull purple flowers do not

catch the eye.
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DESCEIPTION OF PLATE XIV.

A plant of Brachystelma echdis, Coll. et HemsL, natural size.

Fig. 1, a bud; 2, corolla ; 3, androccium and corona, T;^ith some of tbo coronal

lobes turned doTvn ; 4, a pair of pollinia : all enlarged ; 5, a pair of

follicles, natural size ; 6, a seed, enlarged.

Caralluma crenulata, Wall. ; syn. Boucerosia creiiulata, Wigld

el Arnoff; Fl. Brit. In8. iv. p. 77.—Pyawbwe, ITpper Eurma.

South India and A va.

Loga:mace^.

Buddleia asiatica, Lottr. ; Th Brit, Ind. iv. p. 82.—Shan hills

terai at 2000 feet ; also collected by Mr. Aplin.

Througliout India, and extending to Malaya, South-we^t China,

Formosa, and Cochincliiiia.

Fagrsea obovata, Wall. ; FL Brit. Inch iv. p. 83 ; Forest Fl

Btcrma, ii. p. 205.—Shan hills at 3000 feet.

Central and Eastern India to Ceylon, and the Malay peninsula

to Singapore.

Strychnos Nnx-vomica, Limt, ; Fl. Brit, Ind. iv. p. 90 ;
Forest

Fl Burma, ii. p. 166.—Shan hills at 3000 to 4000 feet,

Througliont tropical India.

Gektianaceje.

Canscora diffusa, B. Br.; Fl Brit. Ind. iv. p. 103.— Shun

hills at 3000 feet, Manders.

India, Malaya, Australia, and East Africa.

Gentiana crassa, Ktirz ; Fl Brit. Ind. iv. p. 114.—Shan hills,

Manders.

Pegu and Moulmein.

Gentiana decemfida, Kamilt, ; Fl Brit. Ind, iv. p. 112.—Shau

hills plateau at 5000 feet.

I^ortliern India and China.

Gentiana pedicellata, Wall; FL Brit. Ind. iv. p. Ill; sub

G. quadrifaria, Blume.—Shan hills plateau at 5000 feet.

North India and China.
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w
if^

Swertia (§ Ophelia) striata, Coll. et He^nsh, n. sp.

Ilerba annua, erecta, 15-18 poll, alta, glaberrima, canle anguste

4-alato infra medium simplici supra pyramidiformi-ramoso,

ramulis gracilibus. Folia sessilia, cras^siuscula, anguste lanceo-

lata, 1-1^ poll, longa, subacuta, obscure 3-nervia. Flores

ameri, 10-12 lineas diametro, numerosi, laxe paniculati, longo

graeiliterque pcdicellati ; ealycis segmenta fere libera, fere

linearia, acuta, petalis vix triente breviora j eorollsD rotata? seg-

menta ovato-lanceolata, acuta, longitiulinaliter pluri-striata, intiis

prope basin biglandulosa, siinul squamis duabus longc fimbriatis

supra glandulas impositis instructa ; filamenta vix dilatata
j

ovarium sessile, multiovulatum, stigmate sessili bilobato.

Slaan hills at 4000 feet.

Pentamerous flowers witli striped petals bearing long fj-inged

scales on the two glands near the base characterize this species.

Swertia (§ Ophelia) striata, Coll. et HemsL, n. sp.

Rerha annua, erecta, 9-15 poll, alta, gracilis, fere undique

glaberrima, ramulis floriferis brevissimis supra medium exceptis

eaule simplici. Folia sessilia, crassiuscula, lineari-lanceolata,

maxima vix 1 poll, longa, obtusa, ciliolata, supra minute hispidula.

Flores 5-ameri, CcTrulei vel lilacim*, 8-9 lineas diametro, in cymas

parvas densas lateralcs terminalesquc dispositi, pedicellis gracilibus

quam flores brevioribus; ealycis segmenta fere libera, crassiuscula,

anguste lanceolatn, acuta, quam corolla triente breviora, 1-costata,

margine incrassata, ciliolata; corollse rotatae lobi lanceolati, acuti,

intus basi obscure uniglandulosi, nudi; filamenta deorsum dila-

tata, basi pseudomonadclpha; ovarium sessile, glabrum. stylo

bifido ramulis recurvis.

Shan hills at 4000 feet.

Not very closely allied to any species.

Limnanthemnm cristatum, Griseb.; FL Brit. Inch iv. p. 131.

Shan hills at 4000 feet.

Throuirhout India to South China and the Philippines.

Limnantlieinnm indicum, Thwaites; Fl Brit. Ind, iv. p. 1:51,

Shan hills at 8000 feet.
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India, Malaya, China, Fiji islands, Australia, and Mascarene

islands.

BORAGINACEiE.

Cordia Myxa, Linn.; FL Brit. Ind, iv. p. 130; Forest FL

Biirma^ ii. p. 208.—Shan hills at 4000 feet.

Throughout India and Malaya to South China and North

Australia.

Ehretia laevis, Boxh., var. ; Fh Brit. Tnd. iv. p. 141 ; Forest

Fl Btmna, ii, p. 210.—Shan hills terai at 2000 feet.

Persia, and throughout India to South China, Polynesia, and

Australia.

Ehretia Wallichiana, Hook./, ef Tkoms.? ; Fl Brit. Lid. iv.

p. 143.—Shan hills at 5000 feet.

Sikkim, Bhotan, and Khasia.

Ehretia obtusifolia, Hoclist. ; F2. Brit. Lnd. iv. p. 142.

Meiktila.

Abyssinia, Baluchistan, Punjab, and Scind.

Coldenia procumbens, Linn. ; Fl. Brit. Ind. iv. p. 144.

Meiktila.

Tropical Asia, Africa, America, and Australia.

Heliotropium strigosum, Willd.; Fl. Brit. IndAw p. 151.

Meiktila.

AVestern Asia, and throughout India, South China, and Malaya,

southward to Australia.

Heliotropium ovalifolinm, Forsk. ; FL Brit. Ind. iv. p. 150.

Meiktila.

Tropical Asia, Africa, and Australia.

Trichodesma calycosnm, Coll. et Hems!., n. sp.

Ex affiuitate T. Jcliasiani foliis omnibus oppositis calyce am-

plissimo nuculis latis marginatis. Canlis robustus, 3-4-pedalis,

tetragonus, cinereo-hirsutus. Folia petiolata, papyracea vel

subeoriacea, laneeolata, usque ad 6 poll, longa (4 superiora

tantum visa), titrinque dense hirsuta, supra vix leviter hispida,

subtus pallida, mollia. Flores laxe paniculati, longe pedicellati,

paniculis hirsutis ad 8 poll, diametro ; calyx hirsutus, 5-lobatus,

fructifer vesiculiformis, valde accrescens usque ad sesquipolh
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diametroj lobis vix acutis ; coroUse glabrae tubus cylindricus,

circiter 3 lineas longus, limbus fere pollicem diametro, basi extus

10-foveolatus, intus 10-torulosus, lobis latis longe acumliiatis

leviter incurvis ; filamenta brevissima ; authersB dorso villosse.

NiiculcB latse, couipressse, oblique insertse, circiter 3 lineas longa),

denticulato-margiuatse, ceterum nudae.

Shan hills at 4000 feet.

Tricliodesma hliasianum^ Clarke, to which this is most nearly

allied, has larger thinner leaves studded with coarse tubercled

hairs.

Cynoglossum furcatum, Wall, ? ; M, Brit, Ind. iv. p. 155.

Shan hills at 3000 to 5000 feet.

Afglianistan, and in mountainous regions throughout India to

Ceylon.

The Shan specimens have less leafy stems.

Onosma burmanica, Coll. et Hemsl,^ n. sp.

Herha erecta, l|-2 ped. alta, siccitate tota argenteo-strigosa,-

caulibus robustis rigidis infra siniplicibuSj inflorescentia laxe

ramosa. Folia (radicalia desunt) sessilia, rigida, lanceoLata, 1-1|

poll, louga, vix acuta, margine revoluta. Flores^ \\i \ idetur, atro-

purpurei, circiter semipollicares, laxe pseudoracemoso-paniculati,

pedicellis flores fere sequantibus, bracteis angustis pcdicellis

brevioribus; calyx dense hispido-pilosus, segmentis fereliaearibus

acutis corollam fere sequantibus ; corolla extus appresse puberula,

anguste tubuloso-campanulata, breviter 5-dentata, dentibus del-

toideis acutis erectis ; stamina infra medium tubi corollae affixa,

filamentis filiformibus tuboque basi villosis, antheris elongatis

circa stvlum conniventibus. Nucules erectae, ovoideae, acutae,

circiter 1^ lin. longae, parce tuberculatae.

Shan hills at 4000 feet.

A distinct species and the first record of the genus east of

Sikkim. This plant was only once met with, growing grega-

riously on a grassy hill-side on the road from Koni to Fort

Stedman, by way of the Inleywa lake.

CoNVOLYULACE-a:.

Argyr Shan

3000

Burma and Tenasserim.
*
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Very near, if not the same as, A. Chamjpioni^ Bentli. {LeUsomia

Cham^ioni^ Benth. et Hook, f.), a native of Hongkong.

Argyreia pallida, Cliohy^ DC. Prodr. ix. p. 330.—Meiktila.

Burma.

A handsome climber, common in the foreists.

This and the next are not taken up in the ' Flora of British

India,' and it was not previously represented in tlie Kew
Herbarium.

Blinkworthia lycioides, Clwisy, Conv. Orient, p. 48, t. 5,

et in Da Prodr. ix. p. 354. (Plate XV.).- Meiktila. A
Ci'mmon bu^h in the dry forests, flowering in the rainy season,

when it is very conspicuous from its numerous white wax-like

flowers.

This geiius was founded upon very imperfect material, collected

by Wallich on the Irrawadi. The present specimens are com-

plete, with the exception of ripe fruit, which Choisy describes as

'' bacca monosperma." The fruit is really baccate; but it is

certainly sometimes 4-seeded. Assuming the fruit to be baccute,

BlinJcwortliia diff'ers from Argyreia and Lettsomia in having

solitary flowers; from Bivea in having a 2-colled ovary ;
and

from all three of these genera in not being of twining habit.

The generic character, as given in Beutham and Houkers
' Genera Plantarum ' (ii. p. 869), should be modified as follows

:

SepaJa ovali-oblonga vel fere orbicularia, subee^ualia, sub

fructu aucta, indurata, lignesceutia. Corolla campanulata, apice

integra, circiter 9 lineas longa. Stamina inclusa, aequalia, prope

basin corollas affixa, tilamentis basi dilatatis granulatis. Discus

cylindricus, ovarium iueludens. Ovarium 2-loculare, loculis 2-

ovulatis ; stylus filiformis,inclusus, stigmate 2-globoso. Fructus

baccatus.

—

Fnctex erectus, 3-4 ped. altus, ramis gracilibus elon-

gatis ; folia parva, oblon ga, elliptica, subtus parce strigosa,

pallida. Florea axillarcs, solitarii, involucrati, pedunculis quam

folia brcvioribus ; involucrl bractese 2-4 (t?aepissime 4), crassius-

cul«e, obovato-oblongse, quam sepala breviores.

DESCRIPTION OF PLATE XV.

Branches of BlinJcivorfhia lycioldes, Choisy, natural fize.

Fig. I, cutolla laid open ; 2, pistil. Enlarged.
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Lettsomia aggregata, Boxh. ; Fl Brit. Ind. iv. p. 191 ; Forest

Fl. Burma, ii. p. 21G.—Slian hills ut 4000 feet.

South India, Burma, and Tenasserim.

Lettsomia stxigosdiy Boxb,; Fl Brit. Ind. iv. p. 193.— JSlian

liills at 5000 feet.

Bengal, Tenasserim, Java, and the Anclamans.

Lettsomia longifolia, ColL et Hemsl., n. .sp.

i^;v^^e?^ volub ills, parce strigosus, ramulis graciliuHCulis. Folia

graciliterpetiolata, papyracea, anguste oblongo-lauceolata, absque

petiolo usque ad 8 poll, longa, acuminata, basi rotundata vel sub-

euneata, supra praiter costam strigosam glabra, subtus pallidiora,

undique parce strigosa, venis primariis paucis inconspieuis

;

petiolus 6-9 lineas lougus. Flores in cymas parvas (2-5-floras)

illares breviter pedunculatas conspicue bracteatas dispositi
;

bractese foliaceae, oblongo-lanceolatie, 12-15 lineas longae, obtusge,

atro-rubeutcs, subtus strigosse ; sepala fructifera oblongo-orbicu-

laria, fere semipoUicaria, rigida, alro-rubentia, glabra

Fructus baccatus, unicus examinatus 2-spermus; scmina nigra,

compressa, circiter 3 lineas diametro, glabra.

Sban hills terai at 2000 feet.

In general appearance this most nearly resembles Lettsomia

harlata, Clarke, which, however, has long linear bracts.

"We have followed Bentliam and Hooker's ' Genera Plantarum '

in retaining Lettsomia^ though we believe it must eventually be

again reduced to Arr/yreia.

Ipomoea barlerioides, Benth. et Hook. f. ; FL Brit. Ind. iv.

p. 201 ; syn. Aniseia barlerioides, C7/c?/5y.—Shan hills at 3000 to

4000 feet.

North-west India to Chota Nagpore and Courtallam in the

Deccan peninsula; but hitherto not recorded from Eastern

India.

Ipomoea campanulata, Linn. ; Fl. Brit. Ind. iv. p. 211 ; Forest

Fl. Burma, ii. p. 218.—Shan hills at 3000 feet.

Tropical India and Malaya.

Ipomoea chryseides, Ker\ Fl. Brit. Ind. iv. p. 206.—Near

Temethen on railway embankment.

Throughout India and Malaya, and extending to South China,

Eastern Australia, and tropical Africa.
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Ipomcea cymosa, Boem, et Schult. ; Fl. Brit. Ind. iv. p. 211.

Shan lulls terai at 3000 feet.

Tropical Asia, Africa, and Australia.

Ipomcea dissecta, Willd.; FL Brit. Ltd. iv. p. 200.—Near

Meiktila.

Tropical Asia, Africa, and Australia.

Ipomcea eriocarpa, B. Br. ; Fl. Brit. Ind. iv. p. 201.—Sban

hills at 3000 feet.

Tropical Asia, Africa, and Australia, and extending into some

extratropical regions, as Afghanistan. Also colonized in the

West Indies.

Ipomcea ohscura, Ker \ Fl. Brit. Ind. iv. p- 207.—Meiktila,

very common.

Widely spread in tropical Asia, and occurring in the Mascarene

islands, East Africa, and Australia.

Ipomcea palmata, ForsJc. ; Fl. Brit. Bid. iv. p. 214.

Meiktila.

Throughout the tropics, and reaching some subtropical parts

Ipomcea palmata, ForsJc,, var. ? gracillima, Coll. et Hemsl
Gl uberrima, gracillima, foliis pedato-lobatis segmentis angustis

pedunculis filiforraibus elongatis, floribus quam in typo saltern

diniidio minoribus.—Meiktila.

Ipomoea palmata^ Forsk., is spread over the tropics of both

hemispheres.

Ipomcea petaloidea, Choisy ; FL Brit. Ind. iv. p. 212 ; syn.

xanthantha, Kurz, Forest FL Burma, ii. p. 219, et I- Eiedeliana,

Jiver, RooJc. Ic. FL t. 1424.—Shau hills at 3000 feet.

Eastern India and Malaya, and also recorded from North

Oude.

Choisy (DC. Prodr. ix. p. 360) dLe^crihe^hi^ Ipomcea petaloidea

Wall
as having " corolla rubra speciosa in lacinias 5 alte divisa

1'.

Wallicl the

set at the Linneau Society*s rooms is entire and remarkably

hairy on the outside. From Choisy's description of the leaveSi



FROM UPPEU BURMA AND THE SHAN STATES. 97

too, it would appear that he bad a different plant before him, or

possibly a mixture of the two.

Ipomoea petaloidea, Choisy^ var. ? foliis fere linearibus.—Shan
hills at 4000 feet.

Ipomoea sepiaria, Kcenig ; Fl. Brit. Ind, iv. p. 209,

Meiktila.

Throughout India and Malaya, and probably East Australia.

Ipomoea Turpethum, B, B,\ \ FL Brit. Inch iv. p. 212 ; Forest

Fl. Burma, ii. p. 218.—Meiktila and Temethen, a variety with

narrow lanceohate leaves.

Tropical Asia and Australia, the Mascarene islands, and

Polynesia.

Ipomoea vitifolia, Stveet ; FL Brit. Ind, iv. p. 213 ; Forest FL
Burma, ii. p. 119.—Slian hills at 3000 feet-

Throughout tropical India and Malaya.

Ipomoea (§ Euipomcea) nana, ColL et Hemsh^ n. sp.

Jlerha erecta vel adscendens, 6-12 poll, alta, undique strigoso-

villosa, radice fusiformi. caulibus ssepius siniplicibus robustius-

culis, internodiis quam folia multo brevioribus. Folia simplicia,

.breviter petiolatavel subsessiiia, crassiuscula, obovato-lanceolata

A^el anguste oblonga, l|-2^ poll, longa, obtusa vel acuta, basi

cuneata, Integra, utrinque longe strigoso-villosa. Flares pur-

purei, axillares, solitarii, brevissime pedunculati, 2|-3 poll, longi,

ut videtur suberecti; sepalaparum insequalia, anguste lanceolata,

acuminata, U-7 lineas longa, extus longe pilosa ; corolla anguste

tubuloso-campanulata, obscure lobata, extus longe parceque

pilosa; stamina ina^qualia, longe inclusa, infra medium corolL^

affixa, filamentis infra medium dilatatis barbatis ; ovarium gla-

brum, 2-loculare, loculis 2-ovulatis; stylus filiformis, stamina

superans, stigmate bigloboso. Fructus ignotus.

Shan hills at 4000 feet j common on the grassy plateau.

Not very closely allied to any Asiatic species, though the flowers

strongly resemble those of/, popahensis^ Coll- et HemsL, and

/. barlerioides, Benth. et Hook. f.

Ipomoea (§ Euipomoea) popahensis, ColL et llemsL, n. sp.

Herha gracillima, volubilis, parce strigillosa, caulibus fere fili-

forraibus lignescentibus glabrescentibus, internodiis quam folia

LIJi^K. JOURN. BOTANY, VOL. XXVIII. H
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multo brevioribus. Folia simplicia, Integra, breviter petiolata,

anguste oblongo-lanccolata vel fere liuearla, 23-4 poll, louga,

apiculata, utrinque plus minusve strigillosa. Flores purpurei,

axillares, solitarii, breviter peduiiculati, 1^-2 poll, longi ; sepala

inaequalia, liueari-lanceolata, aeuininata, G-8 lineas longa, colorata,

extus longe pilosa; corolla anguste tubuloao-campaiiulata, ob-

scure lobata, extus longe parccque pilosa ; stamina leviter in-

eequalia, inclusa, infra medium corollse affixa, filamentis deorsum

leviter dilatatis parce papillosia ; ovarium glabrum, 2'ioculare,

loculis 2-ovulatis ; stylus filiformis stainiuavix superans, stigmate

2-globoso. Frucfu s Q[vibei\ circiter 3 lineas diametro, pericarpio

teuui indebiseente ? ; semina ovoidea, nigra, glabra.

Popali hill, Upper Burma, in grass, at 4000 feet.

This difters from L nana in its slender twining liabit, loug

narrow leaves, smaller flowers, and sligbtly papillose filaments.

Calystegia hederacea, Wall ; FL Brit. Ind. iv. p. 217,—Shan

bills at 5000 feet.

Alghanistan to China and Amurland, and southward to

Penang.

Convolvulus siuuatodentatus, Coll. et Hemsl., n. sp.

Serha perennis, pubescens, caulibus gracilibus prostratis,

internodiis qnam folia brevioribus. Folia petiolata, crassiuscula,

cordato-oblonga, 6-12 lineas longa, subobtusa, sinuato-dentata,

bispidula; petiolus gracilis, 1^-3 lineas longus, Flores parvi

(circiter 9 lineas longi ?, corollse marcidse tantum visse), axillares,

solitarii, pedunculis pubescentibus folia aoquantibus vel exce-

deutibus medio ssepius bibracteolatis ; sepala a?qualia, crassa,

pallida, extus pubescentia, late ovata, obtusa, circiter 3 lineas

longa ; corolla marcida extus hirsuta ; stamina inclusa, filamentis

filiformibus glabris ; ovarium glabrum, 2-loculare, loculis 2-

ovulatis ; stylus inclusus, alte 2-fidus. Fructtcs deest.

Shan hills plateau at 5000 feet ; common on dry rocky ground.

Tiie specimens have a starved appearance, and may be those

of a species ordinarily of larger dimensions than tbose given

above.

Evolvulus alsiuoides, Linn:; FL Brit. Ind. iv. p. 220.—Shan

bills at 4000 feet.

Almost universally spread in tropical and subtropical countries.
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Porana spectabilis, Kurz ; Forest FL Burma, ii. p. 221 ; Fl.

Brit, Incl iv. p. 221.—Shan hills at 2000 to 3000 feet.

Martaban.

Porana racemosa, Roxh. ; FL Brit. Ltd. iv. p. 222.—Shan hills

at 3000 feet.

North-west India southward through Burma to Martaban.

Dichondra repens, Forst. ; Benth. FL AustraL it. p. 438.

Shan hills at 5000 feet.

Tliis plant is spread over nearly all tropical and subtropical

countries, extending to Japan and New Zealand, South Africa to

Socotra, and Chili to the southern United States ; yet it has never

been found within the limits of British India. Wallich collected

it at Taont^: Don^]: in Burma.

Cuscuta reflexa, Boxh. ; FL Brit. Lid. iv. p. 225.—Shan hills

at 4000 feet

.

Throughout India, Ceylon, and Malaya.

SOLAIS'ACE^.

Solanum torvum, Sivartz ; FL Brit. Lid. iv. p. 234.—Shan hills,

ApUn.

Throughout India and Malaya, South China, the Philippine

islands, and in tropical America.

SCEOPHULAKraE^.

Wightia gigantea, JValL ; FL B^

hills east of Tapet, at 4000 feet, Aplin.

Shan

Muneyp
Excellent flowering specimens o£ this tree, previously not

known to inhabit Burma.

Mazus rugosns, Zo^^r.
J
FL Brit. Ind. iv. p. 259.—Shan hills

plateau at 5000 feet,

Afghanistan to China, Japan, and Java.

Lindenbergia philippensis, Bentli. ; FL Brit. Ltd. iv. p. 2G1

Meiktila.

Eastern India, Malaya, and China.

Lindenbergia macrostacliya, Bentli. ; FL Brit. Ind. iv. p. 262

Shan hills at 3000 to 4000 feet.

jS'orth-west India to Burma, Siam, and China.

u 2
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Lindentergia urticsefolia, LeJim. ; Fl. Brit. Ind. iv, p. 262.

Shan hills at 6000 ievt.

Afghanistan to Burma and the Deecau peninsula, but not

hitherto found iu Ceylon.

Limnophila hypericifolia, Benth. ; Fl. Brit. Ind, iv. p. 269.

Slian hills at 4000 feet.

Throughout India.

Herpestis Monniera, H. B. K. ; Fl. Brit. Ind. iv. p. 272.

Shan hills at 4000 feet.

Cosmopolitan in warm countries.

Vandellia erecta, Benth. ; FL Brit. Ind. iv. p. 281.—Shan liiUs

terai at 2000 feet.

Central Europe to China, Japan, Malaya, and Polynesia.

Hemsl

He
gracillimis debilibus radicantibus, internodiis quam folia longion-

bus interdum multoties longioribus. Folia breviter petiolata,

crassiuscula, ovato-oblongavel interdum fere orbicularia, semper

obtusa, maxima semipollicaria, integra vel obscurissiuie pauci-

crenata, venis immersis obsoletis. Flores vix semipollicares,

axillares, solitarii, longe graciliterque pedunculati, pedunculis

1-1 1 poll, longis ; calycis segmenta fere libera, crassa, anguste

lanceolata, acuta, 2-2^ lineas loiiga, ecostata; corolla angusta

;

stamina perfecta 4, antherarum loculis caudiculatis. Capsula

ignota.

Shan hills at 4000 feet.

Bonnaya brachiata, LinJc et Otto ; Fl. Brit. Ind. iv. p. 284.

Meiktila.

Throughout India and Malaya, and extending to China and

the Philippine islands.

Alectra indica, Benth.; FL Brit. Ltd. iv. p. 297.—Shan bills

at 5000 feet.

North India, Burma, and Mauritius.

Bnchnera crnciata, Ram. ; Fl. Brit. Ind. iv. p. 298.—Shan

hills at 3500 to 4000 feet.

India, Mala}a, and China.
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Striga Masnria, Be7ith. ; FL Brit. Lid, iv. p. 300.— Shan hills

at 4000 feet.

Eastern India, Malaya, China, and the Philippine islands.

Sopubia trifida, ITam.; Fl Brit. Ind. iv. p. 302.—Shan hills

at 5000 feet.

Throughont India, and perhaps also in Madagascar and

Australia.

Pedicularis comptoniaefolia, Francliet] MeL Biol xii. p. 871,

t. 5. f. 9G.—Shan hills at 6000 feet.

Yunnan.

Pedicularis gracilis, Wall., var. khasyana, IIool\ f. Fl. Brit.

Ind, iv. p. 307.—Shan hills at 5000 to 6000 feet.

Eastern India, and the typical form extending westward to

Afghanistan.

Pedicularis CoUettii, Brain in Joimu As. Soc. Beng, Iviii. 2,

p. 278.—Shan liills at 4000 feet.

Pedicularis corymbosa. Brain in Journ. As. Soc. Beng, Iviii. 2,

p. 277.—Shan hills at 4000 feet.

OROBANCITACEiE.

-ffiginetia pedunculata, Wall-, FL Brit. Ind. iv. p. 320.

Meilvtila.

Tiiroughout India and extending to China, Cochinchina,

Singapore, and Java.

LEyTlBFLAKIj;.

Utricularia flexuosa, VaM; Fl. Brit. Ind. iv. p. 329.—Shan

hills at 3000 feet.

India, China, Malayn, and North Australia.

Utricularia cserulea, Linn.-, Fl. Brit. Ind. iv. p. 331.—Shan

hills at 5000 feet.

South India and Ceylon.

GESIfERACEJ^.

Rhynchoglossum obliquum, Blume FL Brit. Ind. iv. p. 367

Shan hills ut 2000 feet.

Malay peninsula and archipelago.
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Didymocarpus (§ Ortlioboea) neurophylla, Coll. et Ilcmsl,

n. sp.

Herba acaulis, scaposa, 3-4 poll. alta. Folia rosulata, eras-

sissima, breviter petiolata, obovato-lanceolata, 2-5 poll, longa,

grosse uudulato-crenata, apice rotundata, basi subcuneata, supra

glabrata, plana, subtus incana, costa venisque crassissimis in-

signiter elevatis, veuis primariis utrinque circiter 6; petiolus

crassissimus, |-1 poll, longus, basi dense pulvinato-lanatu?.

Scapi plures, graciles, glabri, iiudi, apice cymosi, cymis densius-

culis circiter 10-12-floris, pedicellis qiiam flores brevioribus.

Flores glabri, 5-6 lineas diaiiietro ; calyx parvus, crassiusculus,

lobis leviter ina?qualibus oblongis obtusi^siniis j corolla oblique

Li^eviterque campauulata, lobis latis rotundatis undulatis ;
^jta-

mina pertecta 2, inclusa, antlieris amplissimis reuiformibus con-

niventibus; ovarium glabrum, stylo curvato exserto. GapsuU

brevis, inatura non visa.

Shan hills at 6000 feet.

Allied to D. tomentosa, Wight, the leaves of which are very

hairy on both sides and the scape too.

BlGNONIACE^,

Heteropliragma sulpliiireiim, Kiu^z, Forest Fl. Burma, ii. p. 235 ;

Fl. Brit. Ind. iv. p. 381.—Shan hills terai at 1000 feet.

Burma.

Heterophragma adenophyllum, Seem. ; Fl. Brit. Ind. iv. p. 3S1

;

Forest Fl. Burma, ii. p. 236.—Shan hills, Aplin.

Assam eastward, Tenasscrim and tlie Andamans.

Stereospermum chelonoides, B0.\ Fl. Brit, Ind. iv. p. 382;

Forest Fl. Burma, ii. p, 230.—Shan hills at 1000 feet.

Oude to Ceylon and Burma.

Tecoma? bipinnata, Coll et Ilemsl, n, sp.

Frutex vagans, ramulis floriferis crassiu.-^culis glabris com-

pressis. FoUa bipinnata, longe petiolata, cum petiolo usque ad 8

poll, longa, rhachidibus primariis atque secundariis anguste alatis

;

pinna? circiter 5, sa^pius 5-foliolatie ; foliola opposita, tenuia,

breviter petiolata vel sessilia, ovato-lanceolata, 6-18 lineas longa

(foiiolo terminali longiore), Integra, acuta, utriuque puberula?

venis primariis lateralibus utrinque 2-4 prope marginem inter se
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anastomosantibus. Flores glabri, circiter 2| poll, longi, in

racenios terminales longe pedunculatos folia a?quantes dispositi,

rliachide gracili nigra, pedicellis brevibus gracilibus ; calyx tubu-

loso-campauulatus, breviter subirregulariterque 5-dentatus, 4-5

lineas longus; corolla angusta, oblique infundibularis, lobis latis

brevibus ; stamina longe inclusa, didynamia, infra raedium

corollae inserta, antheris dorso puberulis, loculis divergentibus,

filamentis deorsuni leviter dilatatis papillosis ;
staminodium

elongatum filiforme ; ovarium glabrum, ])asi disco cupulato cine-

tum, stylo stamina superanti sad incluso. Capsula ignota.

Shan hills at 4000 feet.

In the absence of fruit we provisionally place this in Tecoma.

ACAKTHACE^.

Thunbergla laurifolia, Lindh-, Fl Brit. Ind. iv. p. 392;

Forest Fl, Burma, ii. p. 240 ; syn. T. Harrisii, HooTc. Bot. Mag.

t. 4998.—Shan hills at 4000 feet, Manders.

Burma to Malacca and in tlie Andamans.

Nelsonia campestris, B. Br. ; Fl. Brit. Ind. iv. p. 394.—Shan

hills terai at 2000 feet.

Central and Eastern India to Ceylon, Australia, Africa, and

America.

Nees Slian

3000

Throughout India and Ceylon.

Dsedalacantlius tetragonns, T. Anders.-, Fl. Brit. Ind. iv.

p. 420.—Shan hills at 3000 feet, Manders.

Burma.

Hemigraphis sp., specimen mancum.—Meiktila.

Neesx FL Brit. Ind. iv. p. 446.—Shan

hills terai at 2000 feet.

Bengal and Burma.

Nees

5000

Central India.
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Strobilanthes imbricatus, Nees] FL Brit. Ltd. iv. p. 455,

Shau hills at 4000 feet.

Burma to Tenasseritn.

Strobilanthes monadelphiis, N'ees ; FL Brit. Ind. iv. p. 457

Shan hills at 4000 feet.

Eastern India and Burma.

(Plate XVI.)
(§

Herla erecta, caulibus rectis rif];idis subtetragonis primum

ineanis dein glabreseentibus*. Folia eoriacea, late connata,

lanceolata, usque ad 6 poll, longa, longe acuminata, Integra,

supra glabra, cystolithis numerosissiniis insigniter conspersa

subtus iucano-lanata. Flores speciosi, in racemos 2 poll, longos

densos bracteatos axillares et terminalcs breviter pedunculatos

dispositi, brcvissime pedicellati; bractese pubescentes, ovatse, viK

acuta?, calyces suba^quantes ; sepala subsequalia, liaeari-hmceo-

lata, 8-9 lineas longa, acuta, extus pubescentia, intus strigillosa;

corolla sesquipoUicaris, abrupte curvata, e tubo gracili torto

subite expansa, extus glabra, intus postiee villosa^ limbi lobis brevi-

bus rotundatis ; stamina perfecta 2, antica, vix exserta. anthens

glabris approximatis, filamentis dilatatis, infra medium valde

dilatatis longe barbatis ; ovarium vertice pilosum, ovula in quoque

loculo 2, stylo supra medium parco pilosulo. Cajjsida ignota.

Hills in Eastern Karenni at 2000 feet ; very common in the

dry forest-tracts.

Characterized by thick connate leaves and short dense axillary

and terminal clusters of flowers. The tube of the corolla is

twisted so as to bring the upper lip low^ermost or in front,

and the odd lobe uppermost.

DESCRIPTION OF PLATE XVI.

Portion of a plant of Strobilanthes connatus, Coll. et Hemsl., natural size.

Fig. 1; ft flower from -n-bicli the corolla bas been reiiioved, with the pair of

bracteoles at the base ; 2, corolla, showing the twist in the tube ;
3,

portion of corolla and stamens; 4, a stamen ; 5, pistil with the style

removed ; G, section of ovary ; 7, an ovule or young seed. All enlarged*

StroMlanthes gregalis, Coll. et Ilemsl^ n. sp.

Frutex erect us, ramosus, 1-2-pedalis, caulibus ramisque

Tigidis teretibus rectis. Folia brevissime petiolata, coriacea,
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ovato-oblonga, circiter bipollicaria, obtusa vel obtusissi?iia,

Integra, s^upra rugosa, glabra, subtus incano-laxiata, veuis pri-

mariis paucis eleyatis. Flores . . . • in spicas densas terminales

pedunculatas late bracteatas dispositi ; spicse 2-3 aggregatse

(saepius unica terininalis cum duabus lateralibus exaxillis foliorum

2 superiorum)j circiter 2 poll, longce, peduncnlos sequantes vel

longiorcs; bractea) rlgide coriacea), vel fructifera? fere lignosae,

arete imbricalsej late rotundato-ovatse vel orbicnlares, usque 6

lineas diametro, obtusa^, inargine albo-lanat3&; calycis segnienta

subsequalia, tenuiter coriacca, obovato-oblonga, 6-7 liaeas longa,

obtusissima, margine lanata. Capsnla glabra, oblonga, sub-

acuta, circiter semipoUicaris, loculis 2-spermis; semina (matura

non visa) discoidea, valde compressa.

Shan bills at 4000 feet, gregarious, covering a hill-^side, and

conspicuous in tlie distance from its dark leaves.

In inflorescence this most nearly resembles *S'. callosa^

Nees, but the bracts are mucb tbiclcer and the relatively small

thick leaves are quite different.

Blepharis boerhaavisefolia, Persr, FL Brit. Lid, iv. p. 478

Meiktila.

Burma, South India, Ceylon, and tropical Africa.

Barleria cristata, Linn.; FL Brit. Lid, iv. p. 4S8.—Shan

hills and Popah.

Widely spread in India and Malaya, but often cultivated.

Barleria Prionitis, Linn, ; FL Brit. Lid. iv. p. 482.—Meiktila

;

common everywhere.

Tropical Asia and Africa.

Asystasia Neesiana, Nees; FL Brit. Ind. iv. p. 49G.—Shan

hills.

Eastern India, Moulmein.

Eranthemum indicum, ClarJce; Fl. Brit. Ind. iv. p. 49/".

L'.velon ; Shau hills at 3000 feet, Glanders. " The jiuigle was

largely composed of this, so that we had constantly to cut our

way through."

Sikkim and Eastern India.

C^jTStacanthus insignis, Clarice ; Fl. Brit. Ind. iv. p. 514.—Shan

hills at 2000 feet.

Burma.
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Lepidagatliis fasciculata, I^ees ; Fl. Brit, Lid. iv. p. 522.

Shan hills terai at 2000 feet.

AVidely spread in tlie warmer parts of India from the Nortii-

west Himalaya to Ceylon and Tenasserim.

Lepidagathis thymifolia, Colh et Hemsl.^ n. sp.

Herla vel suffrufcex ramulis sterilibus gracilibus repentibus,

ramulis floriferis erectis cum inflorescentia 1-2 poll, altis. Foha

subsessilia, rigida, ovato-ohlonga, elliptica, vel fere orbiculana*

l|-3 lineas longa, vix apicuhita, utrinque puberula, venis pri-

mariis utrinque 3-4 subtus sat couspicuis. Spicw densissmi^,

oblongae, 6-18 lineas longse ; bractese rigidse, lanceolatje, aculeato-

acuminata^, trinorvi^, longe, pra^cipue secus marginera, pilosse,

quamflores vix dimidio breviores ; sepala subsequalia, bracteis

simillima sed minus rigida, corolhe tubum pauUo excedentia;

corolla 4-5 lineas louga, glabra, maculata, fauce retrorso-pdosa,

labio superiore erecto rotundato emarginato, labio iuferiore sub-

sequaliter trilobato, lobis oblongis obtusissimis tubo paullo brevi-

oribus ; stamina 4, paullo infra faucem affixa, breviter exserta,

filamentis vix dilatatis glabris, antheris ciliolatis ; ovarium vertice

pilosum, 2-loculare, loculis 2-ovulatis, stylo filiformi parce pu-

berula. Capstda ignota,

Shan hills at 3000 feet, growing among grass.

It is possible that the habit of this plant has been considerably

modified by the periodic fires to which the country is subjected

and til at, under favourable conditions, it would attain larger

dimensions.

Lepidagathis purpuricaulis, Nees ? ; Fh Brit. Ind. iv. p. 519.

Upper Burma—specimen imperfect.

North and East India and Burma.

Jnsticia procumbens, Linn. ; FI. Brit. Ind. iv. p. 539.—Shan

hills terai at 2000 feet.

Tropical India, Malaya, and Australia,

Jnsticia khasiana, Clarke?; Fl. Brit. Ind. iv. p. 537.—Popab

hill at 5000 feet.

Eastern India.

Jnsticia Gendarnssa, Linn. /; FL Brit. Ind. iv. p. 532;

Forest FL Burma^ ii. p. 247. 4000

cultivated
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Justicia decTissata, Soxh, ; Fl. Brit, Ind. iv. p. 532.—Shan
bills terai at 3000 feet.

Pegu and Tenasserim.

§ Calophanoides) neurantha, Coll. et Hemsl
He

lignescentibus glabris, iiodis leviter incra>ssatis. Folia brevlter

petiolata, crassiusciila, ovato-oblonga, 1-2 poll, longa, obtusa,

basi cuneata, glabra vel minute parceque setulosa, venis primariia

lateralibus utrinque G-8 elevatis. Florae parvi, circiter G-7
lineas longi, in cymas axillares breves densas subsessiles vel

breviter pedunculatas dispositi; bractcse lineares, pubescentes
;

calycis segnienta herbacea, crassiuscula, lanceolata, acuta, circiter

3 lineas longa, utrinquc pubescentia, subconspicue renosa

;

corolla extus puberula: labium superlus subercctum, rotunda-

turn, emarginatum, longitudiualiter 5-nervosuin vel 5-striatum,

labium inferius ina^qualiter 3-lob)atum, e medio utrinque oblique

nervosum, lobis rotundatis ; stamina 2, breviter exserta, anthe-

rarum loculis valde inaequalibus, inferiore appcndice alba sursuni

dilatata apice denticulata instructo, filamentis parum dilatatis

glabris ; ovarium vertice birsutum,2-loculare, loculis 2-ovulatis;

stylus glaber, breviter exsertus. Capsida non visa.

Shan hills at 6000 feet.

Justicia (§ Calophanoides) vagans, Coll. et HemsL, n. sp.

Frutex vel herba robusta, supra frutices erectos 8-9-pedales

vagans, ramulis floriferis elongatis teretibus striatis glabris inter-

nodiisquam folia s^pius duplo longioribus. _F<9Z/«petiolata, mem-
l)ranacea,lanceolata, 2^-3^ poll, longa, obtusiuscula, utrinque at-

tenuata, parce minuteque setulosa vel strigillosa, subtus pallidiora,

venis primariis lateralibus utrinque circiter 6 sat conspicuis.

Flores parvi, circiter 6 lineas longi, in cymas axillares breves densas

subsessiles dispositi ; bractea) lineari-oblonga?, pubescentes,

caljce breviores; calycis segmenta ^qualia, bracteis simillima
;

corolla pubescens, labio superiore rotundato emargiuato, inferiore

inaeqiialiter trilobato oblique costato, lobis a^quilougis rotundatis
;

stamina 2, breviter exserta, antherarum loculis parum insequali-

bus, inferiore appendice alba j)arva instructo, filamentis late

dilatatis glabris ; ovarium glabrum, 2-loculare, loculis 2-ovulatis
;

stylus puberulus. Capsula ignota.

Shan hills terai at 2500 feet.
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In foliage and in floral characters this and J, ncurantlia^ Coll.

et HemsL, are very similar, yet apart from habit and locality

there are slight differencf^s. J", vagans "has broader bracts, less

deeply divided calyx, broader filaments, &c.

Adhatoda vasica, Nees ; Fh Brit, Ind, iv. p. 540 ; syn. Justicia

Adbatoda, Linn. ; Forest FL Burma, ii. p. 248.—Shan hills at

3000 feet.

India, Malaya, and Cochinchiim.

Rungia parviflora, J}^ees: FL Brif. ImL iv. p. 550.— Shan

hills at 4000 to 5000 feet.

North-west India to Cevlon and Pei]:u.

Dicliptera magnibracteata, ColL tt IlemsL, n. sp,
_ *

Herha lit videtur diffusa, glabresceus, ramulia floriferis crassi-

usculis subtetragonis. Folia longe petiolata, crassa, subcoriacea,

ovato-lanceolata, absqne petiole usque ad 4^ poll, longa, acumi-

nata, vix acuta, basi cuneata, parce minuteque setulosa, supra

rugulosa, grosse reticulata, subtus venis primariis lateralibus

circiter 6 conspicuis. Flares vix pollicares, in cymas densas

axillares breviter pedunculatas 1-2 poll, longas et latas dispositi,

plures intra bracteas geminatas oppositas conniventes (involucra

formautes) sessiles; bractea) foliacese, sessiles, cordato-ovatse vel

cordato-oblongse, circiter 9 lineas long^e, basI cordat^e vel trun-

cata^, apice obtusissimje vel rotundatae, infra parce setulosje,

supra glabra), subnitida\ margine longe ciliata^; pseudoinvolucra

breviter pedunculata; bracteola? inter Acres minutse ; calyx mem-

branaceus, pubescens, circiter sesquilineam longus, sequaliter 5-

lobatns, lobis acutis j corolla retrorso-pilosula, subaequaliter

bilabiata, labia fere Integra, tubum fere sequantia ; stamina 2,

breviter exserta ; anthcra^ loculis muticia discretis unico multo

altius affixo, filamentis parum dilatatis pilosulis ; ovarium glabruni,

biloculare, loculis biovulatis ; stylus filiformis, glaber, stigmate

bifido, Capsiila ignota.

Shan bills terai at 3000 feet.

Near D. riparia^ Clarke, and D. zeylanica, Nees, but in the

former the bracts are attenuated downwards, and in the latter

they are acuminate and apiculate.
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Dicliptera buplenroides, Nees] syn. D. Eoxburghii, var.

bupleuroides, Clarke in FL Brit, Ind, iv. p. 554.—Shan hills

terai at 2000 feet.

Afgliauistan aud throughout India.

Peristrophe bicalyculata, Nees*, FL Brit. Ltd. iv. p. 554.

Meiktila.

Tropical Asia and Africa.

Veebenace^.

Lantana indica, Roxh,; FL Brit. Ind, iv. p. 502.—Sliau hills

at 4000 feet, JSIanders.

Tropical Asia and Africa,

Priva leptostachya, Juss.; FL Brit. Ind. iv. p. oijo.—Meik-

tila.

South Li.dia aud Africa.

Callicarpa arborea, i^ou^-i. ; FL Brit. Ind. iv. p. 567 ; Forest

FL Biirmct, n. p. 274.—Shau hills at 4000 feet.

Kumaon to Assam, aud southward to Singapore and Sumatra.

Tectona Hamiltoniana, WalL ; FL Brit. Ind. iv. p. 57i

;

Forest FL Burma, ii. p. 259.—Meiktila.

Prome and xlva.

Premna latifolia, Boxh. ; FL Brit. Ind. iv. p. 577.—Shan

hills at 3000 feet.

Ea:?tern side of South India and in Bengal.

Premna coriacea, Clarhe] FLBrit. Ind. iv. p. 573.—Shau hills

at 4000 feet.

South India and Sikkim to Khasia.

The Shan apecimens have the broad leaves of the typical

Deccan form.

Premna nana^ CoU. et IlemsL, n. sp.

Siijjfrutex vel herba pereunis undique fere velutino-pubescens,

caulibus simplicibiis erectis 4-6 poll, altis lignescentibus, inter-

nodiis uuam folia, multoties brevioribus. Folia circiter 5-6 paria,

breviter petiolata, crassiuscula, utrinque moUiter pubescentia,

oblon^^'-a, lanceolata, oblanceolata vel interdum fere ovata, maxima

5 poll, longa, obtusa vel subucuta, deorsum iu petiolum brevcm
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attenuata, leviter crenato-dentata vel infra medium iutegra, venis

primariis utrinque 7-9 sat coiispicuis. Flores circitcr 3 lineas

longi, iu cymam densam terminalem brcviter pedunculatam et

l|-2 poll, diamctro dispositi, pedicellis pubescentibuH quam

flores brevioribus ; calyx crtissus, puberulus, sauul minute Icpi-

dotus vel papillosus, urceolatus, subbilabiatus, lobis erectis leviter

iua^qualibus obiongis apice rotundatis; corolla bilabiata, fauce

villosa, labiis extus puberulis ; labium supcrum ercctum, con-

cavum ; labium infcrum fere sequaliter 3-lobatum ;
stamina

breviter exserta ; ovarium glabrum, stylo glabro stamina ^equante.

Frucins ovoideus, eirciter 3 lineas longus, calyce paruin aucto

subtendus.

Shan hills at 3000 feet.

Nearest to JPremna herhacea^ Eoxb., differing in the distinctly

developed internodcs, in the shape and indumentum of the leaves,

in the larger size of the flowers, in the substance of the calyx, and

in the shape of the fruit.

Gmelina arborea, Linn. ; Fl. Brit. hid. iv, p. 581 ; Forest Ft

Burma, ii. p. 204.—Shan States, Ajplin.

North and South India, Ceylon, Malaya, and the Philippii^e

islands.

Gmelina asiatica, Lijin. ; FL Brit. Ind. iv. p. 582.—Meiktila.

South India, Ceylon, and Burma, and cultivated in Bengal.

Vitex trifolia, Linn, j Fl, Brit. Ind. iv. p. 583 ; Forest FL

Burma, ii. p. 270, tit varietas Y. Agni-casti.—Shan States, ^j?^^^*

India, Ceylon, Malaya, to Japan, the Philippines, and North

Australia.

Kurz. Forest FL Hurmn. ii. "n. 270 : Fl

Ind. iv. p. 586.—Meiktila.

Assam to Ava and Pegu.

Vitex limonifolia, WalL ; FL Brit, Ind. iv, p. 584 ; Forest Fl

Burma, ii. p. 271 ; syn. V. alata, Schauer ; BC.Prodr. xi. p- 685,

non Ileyne.—Meiktila; also collected by Mr. Aplin at Kolou-

bouk camp
Ava and Tenasserim to Siam.
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Vitex vestita, Wall ; Fl. Brit. Ind, iy, p. 587 ; Forest FL
Burma, ii. j^. 272.—Shan hills at 4000 feet.

Biirnia to Malacca, Sumatra, Java, and Borneo.

Clerodeiidron Siphonanthus, B. Br. ; FL Brit. Inch iv. p. 595.

Shall hills at 3000 feet.

Kumaou eastward to Assam aud Teuasserim; also in the

mountains of South India and Sumatra.

Clerodendron serratum, S^ren(/.\ Fl. Brit. IncL iv. p. 592;

Forest FL Burma, ii. p. 267.—Shan hills at 4000 feet, Manders.

Widely spread in India and Malaya.

Clerodendron lasiocephalum, Clarke \ Fl. Brit. Ind. iv. p. 594.

—Shan States at Heho, Aplvi.

Previously only known from specimens collected by W. Griffith

in Mishmi.

Caryopteris panicnlata, Clarke ; FL Brit. Ind. iv. p. 597

;

syn. Clerodendron grata, Kxirz, non Wall,, Forest FL Burma, ii.

p. 268.—Shan hills plateau at 5000 feet.

Nepal to Mishmi and Ava.

Hymenopyramis brachiata, WalL ; FL Brit. Ind. iv. p. 598

;

Forest FL Burma, ii. p. 258-—Meiktila.

Burma and Pegu.

Symphorema involucratum, Roxl. ; FL Brit. Ind. iv. p. 599 ;

Forest FL Burma, ii. p. 254.—Shan hills terai at 3000 feet.

South India, Ceylon, Burma, and Pegu.

Sphenodesma pentandra, Jack ; Fl. Brit. Ind. iv. p. 602

;

Forest FL Burma, ii. p. 255, sub Symphoremata.—Shan hills

terai at 2000 feet.

Eastern India and Malay peninsula.

Congea tomentosa, Boxh. ; FL Brit. Ind. iv. p. 603 ; Forest FL
Burma, ii. p. 256.—Shan hills at 2000 to 3000 feet.

Chittagong to Siam.
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LABIATiE.

Ocimnm sanctum, Linn.] FL Brit. Ind. iv. p, 609.—Meiktila.

Generally spread in the warmer parts of Asia and extending to

Australia and Polynesia, but commonly cultivated.

Hem
Herha

incola) simillima, caulibus ereetis simplicibus hispidulis, inter-

nodiis qnarn folia brevioribus. Folia brevitcr pctiolata, crassius-

cula, hispidula, vel snpra glabra, anguste obovato-lanceolata, IS-

IS lineas longa, obtusa, remote obscurissimeque dentata, subtus

pallidiora, venis primariis lateralibus obliquis utrinque circiter

7 elevatis. Flores absque staminibus circiter semipollicares,

laxiuscule racemosi, racemis bracteis paucis parvis coloratis

terminatisj verticillastris 4-6-floris, pedicellis brevibus bracteis

squamseformibus iustructis ; calyx fructifer auctus, siccus, rigidi-

usculus, conspicue venosus, lobo postico orbiculato leviter recurvo,

brcYiter dccurrente, dcntibus 2 anticis approximatis aristatis ;

corolla puberula ; stamina longissime exserta, filamentis omnibus

nudis; stylus longissime exsertus, alte bifidus. Nuculco Iseves,

pallida?.

Meiktila.

Quite different from any of the Asiatic species of Oc//;2w;;?,but

closely re:<embling some of the African, especially 0. striatum, and

almost identical with specimens of this collected by Schweinfurth

in Central Africa.

Dr. Prain, the Curator of the Calcutta herbarium, who has

examined this plant, would refer it to OrfJiosipJion, because he

found a " clavate-capitate hardly cleft stigma " ; but on re-

examining flowers we find a deeply bifid style, with slender arms.

There is indeed little to separate these genera, and the character

in question may not be constant.

It was noted in the living plant that the stamens, when they

had shed their pollen, rolled themselves up and disappeared ui

the corolla-tube.

Orthosiphon rubicundus, Benth.\ FL Brit. Ind. iv. p. 014.

Shan hills at 4000 feet.

Western subtropical Himalaya to the Circars and Nilghiris,

and in Burma.
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Ortliosiphon stamineus, Bentli. - FL Brit. Ind. iv. p. 615.

Shan hills terai at 2000 feet.

Soutli India, Malay peninsula aud archipelago, Philippine

islands and Australia.

Plectranthns striatus, BentK ; Fh Brit. Ind. iv. p. 618.—Shan
hills at 4000 feet.

North India, from Kashmir to Khasia.

Plectranthns hispidus, Bentli, ; Fl. Brit. Ind. iv. p. 618.

Popah hill at 5000 feet.

Eastern India, on the Khasia mountains.

Plectranthns ternifolius, D. Don \ Fh Brit. Ind. iv. p. 621.

Shan hills at 5000 feet.

Kashmir to Behar, Khasia and South China.

Plectranthus Coetsa, Ham*] Fl. Brit. Ind. w. p. 619.—Shan

hills at 4000 feet.

North India, from Murree to Mishmi and Burma, and in South

India,

P. mentTioides, Beath., is hardly distinguishable.

Plectranthus sp., aft', P. Parishii, lIooJc, f. ; Fl. Brit. Ind. iv.

p. 622.—Shan hills at 4000 feet.

The specimen probably represents an undescribed species, but

it is hardly sufl&cient for description.

Coleus spicatus, Bentli.; Fl. Brit. Ind. iv. p. 624.—Shan hills

at 3000 feet.

South India.

Anisocliilus pallidus, Wall. ; Fl. Brit. Ind. iv. p. 629.—Shan

hills at 3000 feet.

Sikkim to Burma.

Anisochilus carnosus, Wall. ; Fl. Brit. Ind. iv. p. 627.—Shan

hills at 3000 feet.

Throughout India.
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- Pogostemon plectranthoides, Besf. ; FL Brit, Ind. iv. p. 632.

Popah hill at 4000 feet.

Throughout India.

Pogostemon glaber, 5^7/ //j. ; FL Brit. Ind. iv. p. 633-—Shau

hills terai at 3000 feet.

Nepal, Sikkim, and Khasia.

DysopLylla communis, Ooll. et Hemsl.y n, sp.

Herha pauciramosa, puberula, ramulis tetragonis stranuneis,

internodiis quam folia ssepissime brevioribus. Folia opposita,

membranacea, oblouga, usque ad 3| poll, longa, obtusa, basi lu

petiolum longum pseudo-alatum attenuata, grossecrenata, utriu-

que pilis albis flaccidis parcissime conspersa, subtus pallidiora,

veuis priuiariis utrmque sa^pius 4 sat conspicuis. Flores rosei,

in spicas densissimas cylindricas tenninales 1-3| poll, longaa

subsessiles dispositi, absque staminibus exsertis l|-2lineaslougi,

pilosi ; calyx eyliiidricus, puberulus, gequaliter S-dentatus, corollas

tubum ajquans ; corolla extus pilosa ; stamina breviter exserta,

filamentis glabris. Nuculce non vis».

Shan hills at 4000 feet, very common.

This approaches Z>. auricularia, Blume, ^^*hicb is easily dis-

tinguished by the thicker substance of the leaves and by bemg

densely villous all over.

Colebrookia oppositifolia, S?nith ; FL Brit. Ind. iv. p. 612

;

Forest FL Burma, ii. p. 277.—Shan hills terai at 2000 feet.

Central, Eastern, and Southern India and Tenasserim.

Elsholtzia Griffitliii, Rook. f. ; FL BriL Ind. iv. p. 644.—Shan

hills at 5000 feet.

Upper Assam.

The Shan-hills specimens are almost perfectly glabrous, but

they do not otherwise difter.

Elsholtzia Beddomei, Clarke ] FL BriL Ind. iv. p. 643.—Shan

hills at 5000 feet.

Tenasserim.

Elsholtzia blanda, Benth. ; FL BriL Ind. iv. p. 043.—Shan hills

at 5000 feet.

Nepal to Khasia, Tenasserim, and Sumatra.
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Elsholtzia cristata, Willd. ; FL Brit. Ind. iv. p. 645.—Shan

hills at 3000 feet.

Widely spread in India and extending to China and Japan^

and long colonized in North Europe and Central Asia.

* Mentha arvensis, Linn. ; FL Brit. Tnd. iv. p. 648.—Shan hills

at 4000 feet.

Widely spread in Europe and Asia, and naturalized in North

America and elsewhere.

Lycopus enropsens, Linn. ; FL Brit, Lnd. iv, p. 648.—Shan hills

at 4000 feet.

Widely spread in Europe "and Asia, and the Australian L.

australis^ E. Br., is perhaps not specifically different. The Shan

specimens have almost entire leaves, and the whole aspect of the

plant is very different from ordinary Z, europcsus,

Micromeria biflora, 5e;^^/^ ; FL B^^it. Lnd. iv, p. 650.—Shan

hills at 4000 to 6000 feet.

Arabia to the mountains of Northern and Southern India and

Burma ; also in Abyssinia and South Africa.

Both glabrous and hairy varieties occur in the Shan hills.

Salvia plebeia, R. Br.; FL Brit. Lnd. iv. p. 655.—Shan hills

at 5000 feet.

India, Malaya, China, and Australia.
^

Scutellaria rivularis, WalL j FL Brit. Ind. iv. p. 670.—Shan

hills at 5000 feet.

North and South India, Burma, and China.

; Scutellaria repens, Sam. ; FL Brit. Ind. iv. p. 669.—Shan

hills at 5000 feet.

Kashmir to Sikkim and Ava.

Scutellaria glandulosa, Sook.f. ; FL Brit. Ind. iv. p. 669.

Shan hills at 4000 feet.

Burma.

Anisomeles ovata, B. Br. ; Fl. Brit. Ind. iv. p. 672.—Shan

hills at 4000 feet.

India, Ceylon, Malaya, China, and the Philippines.

i2
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•ShanAnisomeles candicans, Benth. ; Fl. Brit. Ind. iv. p.

hills terai, in dry forest at 1000 feet.

Burma.

A variety having the axes of the cymes remarkably elongated,

Achyrospermmn WallicManum, Benth.*, Fl. Brit. Ind. iv.

p. 673.—Shan hills at 4000 feet.

Eastern India and Tenasserim.
I

Colqtilioiinia elegans, Wall ; Fl. Brit. Ind. iv, p. 074 ; Forest

Fl. Burma, ii, p. 278.—Shan lulls at 4000 feet.

Burma.

Colquhounia vestita, Wall. ; Fl. Brit. Ind. iv. p. 674.—Shan

hills at 4000 feet.

North India, from Kumaon to Khasia and Mishmi.

Leonurus sibiricus, Linn. ; Fl. Brit. Ind. iv. p. 678.—Shan

hills at 4000 feet.

Central Asia, and now widely spread in tropical Asia, Africa,

and America.

Leucas lanata, Benth.^ var. ; FL Brit. Ind. iv. p. 681.—Shan

hills at 4000 feet.

Western Himalayas to South India and Soutb China.

The Shan plant is exactly like a specimen in the Kew Her-

barium from Hainan.

Leucas diffasa, Benth. ; Fl Brit. Ind. iv. p. 689

at 4000 feet.

South India.

Microtaena cymosa, Brain ; Sook. Ic. FL t. 1872 ;
Semsl in

Journ. linn. Soc. xxvi. p. 306; syn. Plectranthus Patchouli,

Clarke, Fl. Brit. Ind. iv. p. 624, et Gromphostemraa insuave,

Sance in Journ. Bot. 1884, p. 231.—Shan hills at 3000 feet.

Eastern India, cultivated ; wild in Burma and Southern Chma.

Gompbostemma strobilinum, WalL ; Fl. Brit. Ind. iv. p. 696.

Shan hills at 2000 to 4000 feet.

Burma.

Gomphostemma Hemsleyanum, Prain, MS., n. sp.

Affinis G. parvijloro, a quo differt petiolis brevioribus, fohis

insigniter rotundato-crenatis, verticillastris densissimis, calycis

lobis latis, nuculis nigris omnibus ssepius maturescentibus.

Meiktila.
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We have this in fruit onl\% but it is easily distinguished from

all the numerous specimens of G.parviflorum^ Wall.

Leucosceptrum canum, Smith ; Fl. Brit, Lid. iv. p. G99 ; syn.

Teucrium macrostachyum. Wall. ; DC. Prod7\ xii. p. 574.—Shan
hills plateau at 4000 feet.

North India, from Kumaon to Khasia.

Ajuga bracteosa, Wrfll. ; Fl. Brit. Ind. iv. p. 702.—Shnn hills

at 5000 feet.

Afghanistau to China and Japan, and in Abyssinia.

Ajuga macrosperma, Wall, ; Fl Brit. Ind. iv. p. 704.—Shan
hills at 3000 feet.

IS'orth India, from Kumaon to Khasia, Chittagong, and Pegu.

Plajs^tagixe^.

Plantago major, Linn. ; Fl. Brit. Ind. iv. p. 705.—Shan hills

at 5000 feet.

Widely spread in Europe, Asia, and North Africa, and

naturalized in almost all other countries where Europeans have

settled.

AMARANTACEiE.

Deeringia celosioides, B. Br. ; Fl. Brit. Ind. iv, p. 714

Meiktila.

Central and Eastern India, Malaya, China, and Australia.

JEma scandens, WalL ; FL Brit. Ltd. iv. p. 727.—MeiktiJa

and Shan hills terai at 3000 feet.

India, Malaya, China, Philippines, and tropical Africa.

POLTGOXACEiE.

Polygonum chinense, Linn. ; Fl. Brit. Ind. v. p. 44.—Shan

hills at 3000 feet.

Central, Southern, and Eastern India, Ceylon, Malaya, China,

Japan, and the Philippines.

Polygonum orientale, Linn. ;
Fl. Brit. Ind. v. p. 30.—Shan

hills at 4000 feet.

North India, Malaya, China, and Japan.
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Polygonum glabrum, Willd. ; Fl. Brit. Ind. v. p. 34.—Meik-

tila.

Tropical Asia, Africa, and America.

Polygonum sphaerostacliyum, Meissn. ; FL Brit. Ind. v. p. 32.

Shan hills plateau at 5000 feet.

Temperate and suhalpine Himalaya from Scinde to Sil^kim, and

in Western Tibet.

Fagopynim cymosum, Meissn, ; FL Brit. Ind, v. p. 55.—Shan

hills at 3500 feet.

North India, from Kashmir to Sikkim, and in AVestern China.

Aristolochiaceje.

Aristolochia Roxhurghiana^ KlotzscJi; FL Brit. Ind. v. p. 75.

Meiktila.

Eastern and Southern India, Ceylon, and Malaya.

PlPERACE-^.

Peperomia reflexa, A. Dietrich ; FL Brit. Ind. v. p. 99.—Shan

hills at 4000 feet.

"Widely spread in tropical and subtropical Asia, Africa,

America, and Australia.

Chloeanthace^.

Chloranthus (§ Tricercandra) nervosus, ColL et SemsL, n. sp.

C7/ Fortunei valde affinis, sed robustior foliis late obovatis

utrinque acuminatis, venis primariis lateralibus utriuque J-

subtus elevatis prope margiuem inter se anastomosantibus, an

droecii appendicibus brevioribus.

Shan hills at 4000 feet.

Apart from the much more numerous and more consi^icuous

primary veins and the shorter staminal prolongations, there

little to distinguish this from the Chinese C. Fortunei^ Solms.

Laukixe^.

Cinnamomnm viminenm, Nees ; Fl. Brit. Ind. v. p. 131. Shan

hills at 3000 feet, Manders.

Penang. .

This species was founded on very imperfect specimens, and t
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Shan specimens, like those of Wallich, which we have seen, are

ilowerless; but Mr. C. Curtis has recently sent better specimens

to Kew from Penang : pedicellis incrassatis clavatis, perianthio

truncate, fructu ovoideo/

Lindera Laureola, Coll. et Hemsl.-i n. sp.

Arlor prseter pedicellos glaberrima, ramulis ultimis floriferis

graciliusculis, cortice fere iiigro, interiiodiis quam folia multoties

brevioribus. Folia breviter petiolata, coriacea, late lanceolata,

circiter tripollicaria, utrinque cuueata, vix acuta, integra, nitida,

subtus pallidiora fere glauca, pennivenia, venis primariis iitrinque

5-7 t^at conspicuis. Flo^^es umbellati ( S tantum visi), circiter

6-8 aggregati, 3-4 lincas diametro ; umbellae in axillis foliormn

sessiles, involucri bracteis orbicularibus cito deciduis
;
pedicelli

2-3 lineas longi, crassiusculi, sericeo-pubescentes
;

perianthii

segmenta late obovata, rotundata, 3 exteriora extus puberulaJ

stamina 9, 3 interiora glandulis 2 magnis sessilibus crassis sinu-

atis instructa.

Shaa hills at 4000 feet.

MacMlus Kingii, Hook.f ?; Fl Brit. Ind. v. p. 861.—Shan

hills at 4000 feet.

Khasia.

The species of this genus are still very imperfectly defined.

Pkoteace^.

Helicia erratica, HooJc. / ; Fl. Brit. Ltd. v. p. 189.—Shan

lis at 4000 feet, Mander, Aplin, and Collett.

Sikkim, Khaaia, and Martabau.

The flowers of the Shan specimens are very densely racemose

and nearly sessile.

Thtmel^ace^.

Wikstroemia ir

hills at 3000 feet.

Shan

Chittagong, Tenasserim, Singapore, China, and the Philip-

pines

Kurz, Forest Fl. Burma

Brit. Ind. v. p. 198.—Shan hills terai at 2000

Tenasserim to Singapore.
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El^agnace^.

Elaeagnus latifolia, Linn. ; Fl. Brit. Ind. v. p. 202 ;
syn. E.

arborea, Uoxl.; Forest Fl. Burma, ii. p. 331.—Slian \\\\h at

5000 feet.
1

North and South India, Malaya, and China.

b

LoRAyTHACEJE.

Loranthus pulverulentus, Wall. ; FL Brit. Ind. v. p. 211

;

Forest Fl. Burma, ii. p. 3l8.~Fort Stedman and Meiktila, Ji>7m

and Collett.

Subtropical North India from Garhwal eastward, Central India,

the Concan and Pegu.

Loranthns pentandrus, Linn.) Fh Brit. Ind. v. p. 216; Forest

Fl Burma, ii. p. 320.—Shan hills terai at 2000 feet.

Widely spread in Eastern India and Malaya.

Lorantlras Scurrula, Linn., var. ; Fl. Brit. Ind. v. p. 208 j

Forest Fl. Burma, ii. p. 318.—Near Meiktila.

Throughout India and Malaya.

Loranthus (§ Phcenicanthemum) Hemsleyanus, King, n. sp.

^'-Frw/e.r undiqne glaber, ramulis bruuneis parce lenticellatis.

Folia petiolata, coriacea, opposita vel subopposita, oblique lan-

ceolata, 3-4 poll, longa, obtusa, basi cuneata, venis primarus

eirciter 6 costaque prominulis. Spicce foliis dimidio breviores,

axillare^, sulcata^. Flores in foveolis sessilibus, solitarii, o-o-

meri, 2-3 lineaslongi ; braetea annularis, quam calyx cyathiforni^^

brevior; corolla aurantiaca, ante anthesia clavata, segmentis oo-

lanceolatis demum arete recurvis ; filamenta crassa, quam pen-

anthiuni breviora ; antherse ovatae, crassse ; stylus gracilis, broris,

stigmate oblique truncate.'*

—

King, MS.
Shan hills at 5000 feet.

A species resembling L. pulcTiery DC, but quite distinct.

Lorantlms (§ Elytranthe) CoUettii, King, n. sp.

" Fmfex glaber, ramulis pallidis Isevibus 4-angulatis (saltern

in siccis) parce furfuraceis. Folia opposita, coriacea, orato-
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lanceolata, absque petiolo 5-6 poll, longa, obtusa, basi rotundata,

leA'iter sinuata, costa subtus elevata, venis primariis utrinque

12-16
;
petiolus teres, circiter polliearis. Flores speclosi, san-

guinei, ad apices pedunciiloriim crassorum gemiiiati, sessiles, 2|
poll, longi

;
pedieelli 4-5 lineas longi, ad nodos ramorum vetus-

torum fasciculati ; bractea) crassse, coriacese, ovatse, connata^,

nivoluerum uayicviliformem inter flores septatum formantes,

bracteolis breviores ; bracteolse 2, oblongse, fere truncatse, imbri-

catim obtegentes tubum formantes, calycem ejatbiformem brevem

loiige excedentes, extus parce furfuracese ; corolla tubulosa,

curvata, sursum dilatata, lobis linearibus reflesis tubo duplo

brevioribus, antherse lineares, corollge lobos fere sequantes ; stylus

filiformis, stamina sequans, stigmate ovoideo,"

—

King^ MS.
Shan hills plateau at 5000 feet.

" This magnificent species must, in my opinion, be placed in

the section EJytrantlie. Its inflorescence does not, however,

quite conform to the technical characters given in Bentham and

Hooker's ' Genera Plantarum,' inasmuch as the spikes are only

two-flowered."

—

King, MS.

Viscum articulatum, Burm. ; FL Brit, Ind. v. p. 220 ; Forest

Fl. Burma, ii. p. 325.—Shan hills at 5000 feet.

Widely spread in India, Malaya, and Ceylon.
F

Viscum monoicum, Hoxh.; Fl. Brit. Ind. v. p. 224: Forest

Fl. Burma, ii. p. 324.—Shan hills at 5000 feet.

India and Malay peninsula.

Santalace^.

Osyris arborea, Wall. ; Fl. Brit. Ind. v. p. 232.—Shan hills at

3000 to 4000 feet.

Eastern and Southern India and Ceylon.

Henslovia granulata, iTboX-./. <?^ TJioms.? ; Fl. Brit. Ind. v.

p. 232 ; Forest Fl. Burma, ii. p. 328.—Shan hills plateau at

5000 feet.

Eastern India and Burma,

The leaves of the Shan specimens are 11-nerved.

Scleropymm Wallicliianum, Arnott; Fl. Brit. Ind. v. p. 234

;
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syn. Sphgerocarya Wallichiana, WigJit et Arnott.—Shan hills at

4000 feet.

South India and Ceylon.

This genus was previously known from Malacca and Cochin-

china, but not this species.

Phacellaria compressa, Benth. ; FL Brit. Ind, v- p. 235.

Shan hills plateau at 5000 feet
;
parasitic on Viscum monoicum^

Roxb.

Tena^^serim.

Phacellaria caulescens, Coll. et Hemsh^ n. sp. (Plate XVII.)

Fnttex parasiticus, aphyJlus, caulescens, supra ramosus, pedalis,

undique glaber, fere niger, ramulis teretibus ultimis floriferis

graciliusculis. Flores minuti (§ tantum visi), vix semilineam

diametro, in foveolis ramulorum sessiles ; periauthiutu subcar-

nosum, 5-merum, lobis deltoideis vix acutis valvatis. Fructus

anguste ovoideus, subcarnosus, 2|-3 lineas longus, semen uuicum

(imperfectum ?), examinatum album, 5-lobatam.

Shan hills at 4000 feet ; parasitic on a Loranthiis.

The size and habit characterize this species, which in these

respects is nearest to the hoary P. Wattii, Hook. f.

DESCRIPTION OF PLATE XVII.

A plant of Fhacellaria caulescens, Coll. et HemsL, natural .size.

portion of a flower-bearing branch ; 2, 5 flower ; 3, section of the

same; 4, cross section of fruit; 5, vertical section of fruit; 6, seed.

All enlarged.

Euphobbiace-j:.

Euphorbia prolifera, Sam. ; FL Brit. Ind. v. p. 26^.—Shan

hills plateau at 5000 feet.

Kashmir and the Punjab eastward, and in Yunnan.

Bridelia montana, Willd. ; Fl. Brit. Lid. v. p. 269.—Meiktila.

North India from the Punjab to Khasia, and also in Southern

India.

Bridelia stipularis, Bluvw, FL Brit. Ind. v. p. 270 ; Forest

FL Burma, ii. p. 3(50.—Shan hills at 4000 feet ; also collected by

Mr. Aplin.

Tropical India, Malaya, Ceylon, Philippines, and tropic'd

Africa.
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Sanropus concinnus, ColL et Hemsl., n. sp. (Plate XVIII.)
Frutecc uanus (specimina nostra infra pedalia), erectus, undique

glabcr, stricte ramosus, caulibus ramnlisqne gracilibua angulatis,

internodiis folia aequantibus vel brevioribus. Folia brevissime

petiolata, crassa, erecta, ramulis appres^a, orbiculari-cordata?

maxima semipollicaria, subtus pallidiora, venis primariis latera-

libus utrinque 3-4 couspicuis inter se anastomosantibus ; stipulse

minntse, acutse, persistentes, Flores axillares, vix 2 lineas dia-

metro, breviter pedicellati. Flores <S ssepius geminati ; calyx

subcarnosus, latus, 6-Iobatus, appendicibus magnis truncatis
;

androecium latnm, triangulare, depressum, triandrum, antheris

seysilibus fere borizontalibus. Flores $ solitarii ; calyx 6-par-

titus, segmentis distincte biseriatis fere orbicularibus undulatis

inappendiculatis deorsum attenuatis; gynsecium latum, sty lis

brevibus bifidis, ramulis fere horizontalibus incurvis. Fructus

ignotus.

Shan hills at 4000 feet.

DESCRIPTION OF PLATE XYIII.

A brancli of Sanropus concinmis, Coll. et Hemsl, natural size.

Fig. 1, male flower in an early stage ; 2, male flower fully developed ; 3, female

flower. All enlarged.

Phyllantlms Emblica, Linn. ; FL Brit. Ind. v. p. 289.—Shan

States, Aplin.

Throughout tropical India, Ceylon, and Malaya, and extending

to South China.

HooJc. f.

Ki

Meiktila, and Shan hills at 5000 feet.

Pegu and Prome districts of Burma.
r

Phyllantlins (§ Euphyllanthus) Prainianus, ColL et Hemsl,

n. sp.

Frutex

foliiferis floriferisque crebris brevibus gracilibus pubescentibus

angulo acuto adscendentibus (deciduis ?), iuternodiis quam folia

multo brevioribus. Folia disticha, ramulis appressa, brevissime

petiolata, crassiuscula, oblongo-elliptica vel interdum fere orbi-

cularia, usque ad semipoUicaria, utrinque rotundata vel apice



124 GENERAL COLLETT AXD MR. W. B. HEMSLET ON PLANTS

breriter obtuseque acuminata, basi leviter cordata, Integra, undu-

lata, glabra, subtus pallidiora, venis primariis lateralibus utrinque

circiter 7-8 distinctis. Flores glabri, axillares, dense fasci-

culati, circiter sesquilineam diametro, brevissime pedicellati,

$ pauci cum c? intermixti, pedicellis gracilibus glabris. Flores

(S numerosissimi; oalycis segmenta ^equalia, oblonga, obtusa,;

discus breviter 6-lobatus; stamina 3, in columnam graciliter

stipitatam connata, antberis muticis arete conniventis. [Flores

2 pauoi, c? similes, disco majore cupulari 6-dentato ; ovarium

glabrum vel leviter pulverulentum, stylis erassis recurvis alte

bifidis. Fructus nou visus.

Shan hills at 5000 feet. .

This resembles P. Emblica, Linn., but, apart from structural

differences, it is easily recognized by its broader, much less

numerous leaves.

Glochidion lanceolarium, Dalz, ; FL Brit, Ind, \. p. 308

;

Forest Fl. Btirvia^Yi. p, 343. (Yar. ramulis foliisque secus costani

pubesccntibu?,)—Shan bills at 4000 feet.

North-west India to Assam, Silhet, Chittagong, and Pegu.

Glochidion velutinum, WigJd ; FL Brit, Ind, v. p. 322.—Shan

hills at 4000 to 5000 feet.

Eastern and Southern India and Burma,

Flueggia microcarpa, Blume) Fh Brit. Ind. v. p. 328; syu.

Cicca obovata, Furz, Forest Fl. Burma, ii. p. 354.—Meittila,

and Shan hills, 3000 to 4000 feet.

Throughout India, Ceylon, Malaya, Southern China; and also

in Australia and tropical Africa. ^

Breynia patens, Bentl. et HooTc.f. ; Fh Brit. Ind. v. p. 329;

syn. Melanthesopsis patens, Muell. Arg. ; Forest Fl. Burma, u.

p. 348.—Shan hills at 3000 to 1000 feet.

Throughout tropical India, Ceylon, Burma, and Tenasserim.

Aporosa villosa, Baill. ; Fl. Brit. Ind. v. p. 345 ; Forest FL

Burma, ii. p. 361.—Shan hills at 2500 feet.

Burma, Tenasserim, and Cochin China.

Antidesma cuspidatum, MiielL Arg. ; FL Brit. Ind. v. p. 360.

Shan hills at 5000 feet.
r

Tenasserim, Malacca, and Singapore,
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Antidesma diandrum, BotJi\ Fl. Brit. Ind. v. p. 361 ; Forest

Fl Burma, ii. p. 3G0.—Shan lulls, 3000 to 4000 feet.

Nortli and South India, Ceylon, Burma and Tenasserim.

Antidesma velutinmn, Tulasne'l \ Fl. Brit. Ind. v. p, 361
;

Forest Fl. Burma^ ii. p. 359.—Shan hills at 5000 feet-

Burma, Pegu, and Tenasserim.

Mallotns philippinensis, MaelL Arg. ; Fh Brit. Ind. v. p. 442;

Forest Fl. Burma, ii. p, 381.—Shan States, Aplin.

India, Cejlou, Malaya, China, Philippine islands, and N.

Australia.

Aleurites moluccana, Willd. ; Fl. Brit, Ind, v. p. 384; Forest

Fl. Burma, ii. p. 377.—Shan hills at 3000 feet ; cultivated ?

Malaya and Polynesia, and various parts of India as an escape

from cultivation.

Croton oblongifolius, Boxb. ; Fl. Brit. Ind. v. p. 386; Forest

Fl Burma, ii. p. 373. -Shan hills at 3000 to 4000 feet, Aplin

and Collett.

North and South India and Ceylon.

Crozophora plicata, A. Jussxeu\ Fl. Brit. Ind. v. p. 409.

Meiktila ; a common weed.

From Western Europe and North Africa to Ceylon and

Burma.

Speranskia, sp. nov. ? ; fruticosa, flores J tantum adsunt.

Shan hills at 4000 feet.

Speranskia is a genus of which only two species have hitherto

been described ; one from Northern and the other from Central

China. Both are herbaceous, and the Shan i^lant is a small

shrub; but in other respects they are very much alike, though in

the absence of female flowers we do not venture to give our

plant a name.

Cleidion javanicuin, Bhtme] FL Bnt. Ind. v. p. 444; Forest

Fl. Burma, ii. p. 390.—Shan hills terai at 2000 feet.

Himalayas to Ceylon, Khasia, Burma, and Java.

Acalyplia indica, Linn* Sp. PL ed. 1, p. 1003; DC. Prodr.
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XV. 2, p. 868; RooJc.f. Fl Brit. Ind. v. p. 416; Wight, Ic. PI
Ind. Or. t. 877.—Meiktila.

Tropical Asia and Africa.

Homonoia riparia, Loureiro] FL Brit. Ind. v. jx 455 ;
Forest

FL Burma^ ii. p. 401.—Shan bills at 2000 feet.

India, Ceylou, and Malaya.

Baliospermum axillare, Blume-, FL Brit. Ind. v. p. 401 ;
syn.

B. moiitanum, MuelL Arg. ; Forest FL Biirina^ ii. p. 410.

Meiktila.
* North and South India and Malaya, but not recorded from

Ceylon.

ExccBcaria, sp. nov.?; lloribas J perjuvenes tantum adsunt.

Shan hills at 5000 feet.

TJRTICAGEiB.

Holoptelea integrifolia, Flandion ; FL Brit. Ind, y. p. 481

;

syu. Ulmus integrifolia, Boxh. ; Forest FL Biirmay ii. p. 173.

Meiktila.

India, Ceylon, Malaya, and Cochinchina.

Celtis mollis, IValL] Forest FL Btcrma, ii. p. 472; HooJc.f.

FL Brit, lid. v. p. 482, sub C. tetrandra, Boxh.— Meiktila.

Burma.

Trema amboinensis, Blume\ Fl. Brit. Ind. v. p. 484; syn.

T. orientalis, var. amboinensis, £wrz, Forest FL Burma, n.

p. 468.—Shau hills at 4000 feet.

Sikkim eastward to Assam and Silhet and southward to Singa-

pore and in the Andaman islands.

Morus indica, Linn. ; Fl. Brit. Ind. v. p. 492 ; Forest FL

Burma, ii. p. 468.—Shan hills at 4000 feet.

Kashmir to Assam, China and Japan.

Morns laevigata, Wall.\ FL Brit. Ind. v. p. 492; Forest FL

Burma, ii. p. 467.—Shau hills terai at 3000 feet.

North India from the Indus to Assam and Martahan and

Tenasserim.

Ficns pyriformis, IIooJc. et Arn., var. ischnopoda, King^ Ann*

Bot. Oard. Calc. i. d. 157, t. 201: FL Brit. Ind. v. p. 533;
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»yn. F. hchnoi^odvi, Miquel; Forest FL Burma, ii. p. 456.

Shan hills at 4000 feet.

Eastern India, Malay peuinsula, and China.

Ficus obtusifolia, Roxb. ; FL Brit, Lid. v. p. 507 ; Forest FL
Burma, ii. p. 443.—Shan States, Apli/i.

Eastern India, Burma, and Malay peninsula.

Ficus Cunia, Ha?)?. ; FL Brit. Tnd. v. p. 523 ; Forest FL
Burma, ii. p. 461.—Shan States, Aplin.

North and Central India and Burma.

Cudrania javaneusis, Trecul ; FL Brit. Ind. v. p. 538 ; syn.

C. aniboinensi^?, Kiirz, Forest FL Burma, ii, p. 434.—Shan hills

at 4000 feet.

India, Ceylon, Malaya, Australia, and East Africa.

BcBhmeria platyphylla, B. Don ; FL Brit. Ind. v." p. 578.—Shan

hills at 3000 feet.

India, Ceylon, Malaya, China, Japan, and Africa.

Pouzolzia pentandra, Berin. ; FL Brit. Ind. v. p. 583.—Shan

hills at 3000 feet.

Afghanistan to Canara, Orissa, and Khasia.

Pouzolzia hirta, Hassle. ; FL Brit. Ind. v. p. 586.—Shau hills

at 4400 feet, Manders.

North India from Chamba eastward, Malaya, China, and Aus-

tralia.

Pouzolzia viminea, Wedd.; FL Brit. Ind. v. p. 5S1] Forest

• FL Burma, ii. p. 425.—Shau hills at 4000 to 5000 feet.

India and Malaya.

Maoutia Puya, Wedd. ; FL Brit. Ind. v. p. 592 ; Forest FL

Burma, ii. p. 429.—Shan hills at 4400 feet.

North India and Burma.

JuaLANDE^-

Engelhardtia Colebrookiana, LindL ;
FL Brit. Ind. v. p. 59(5

\

syn. E. villosa, Kurz, Forest FL Burma, ii. p. 491.—Shan hills

terai at 3000 feet.

North India, Burma, and China.

4 -i
w- 4
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Engelhardtia spicata, Blume ; Fl. Brit. Ind. v. p. 595 ;
Forest

FL Burma y ii. p. iOl.—Shan States, Aplin.

Nortli India from Nepal eastward, Burma, China, and Java.

CUPULIFER^.

Betula alnoides, Ham. ; Fl. Brit. Ind. v. p. 599 ; syn. B.

acuminata, Wall, ; Forest FL Burma^ ii. p. 476.—Shan hills

plateau at 5000 feet.

Nortli India from the Sntlej eastward to Mishmi, Khasia,

and Muneypore, and southward to Martahan.

ftuercus serrata, Thunl.; Fl. Brit. Ltd, v. p. 601.—Shan hills

plateau at 5000 feet.

Eastern India, China and Japan.

duercus Griffithii, HooTc.f. et Thorns. ; Fl. Brit. Ind. v. p. C02.

Shan liills.

Sikkim and Khasia.

duercus lancesefolia, Boxb. ; FL Brit. Ind. v. p. GlG.—Shan

hills at 5000 feet.

Sikkim to Khasia, Muneypore, and Burma.

duercus Brandisiana, Kurz ; FL Brit. Ind. y. p. G04 ; Forest

Fl. Burmay ii. p. 4SS.—Shan liills at 3000 feet, Aj)lin and

Collett.

Burma and Martaban.

auercus Lindleyana, WalL^ FL Brit. Ind. v. p. 607; Forest

,FL Burma, ii. p. 186.—Shan hills at 3000 feet, ApUn and

Collett.

Burma.

Mr, Aplin collected leaves of this with acorns of Q. mespilifoU^i

Wall., in consequence of which it was at first supposed that he

had discovered a new species.

auercus mespilifolia, WalL-, Fl. Brit. Ind. v. p. 605; Forest

FL Burma, ii. p. 488.—Shan hills, Aplin,

Muneypore, Arracan, and Burma.

Quercus polystachya, Wall. ; Fl. Brit. Ind. v. p. 610 ;
Forest
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5000

aud CoUett.

Muneypore and Moulmeln.

Cluercus glauca, Thunh. ; FL Brit. Ind. v. p. 604 ; syn. Q.

annulataj Smith,—Shan States, Aplin,

Ncrtli India, from Kashmir to Khasia, and in China and Japan.

Cluercus lineata, Blume\ FL Brit. Ind. v. p, 605.—Shan

States, A^plin,

North India, from Sikkim to Khasia, and in Java,

Castanopsis, an rar. C. trihdoidei? \ Fl, Brit. Ind. v. p. 622;

syn. Castanea tribuloides, Smith \ Forest Fl.Biirma^u. p. 480.

Shan hills at ahout 3000 feet, Aplin.

As limited in the 'Flora of British India/ Castanopsis trihu-

loidesy A. DC, is an exceedingly variable species, aud would

probably include this, whicli is iu quite young fruit.

Salicine^.

Salix tetrasperma, Boxh. ; FL BriL Ind. v. p. 626 ; Forest

FL Burma, ii. p. 493.—Shan hills at 4000 to 5000 feet.

Throughout India and Malaya (though apparently absent from

Ceylon), and descending to the very tidal forests of Pegu, accord-

in*^ to Kurz.

Co]N"IFEB^.

Pinus kasya, Bo7/7e ; FL Brit. Ind. v. p. 652 ; Forest FL

Burma, ii. p. 499.—Shan hills at 4000 feet, Aplin and ColleiL

Khasia, Chittagong, and Burma.

Pinus Merkusii, Junghuhn et Be Vriese
-,
FL Brit. Ind. v.

p. 652 ; Forest FL Burma, ii. p. 499.—Shan hills, Aplin.

Martaban, Tenasserim, Sumatra, and Borneo.

Cycadeje

Cycas pectinata, Gri^,; Forest Fl. Burma^ ii. p. 503.—Shan

hills, common in the fores^ts, Aplin.

Tenasserim and Martaban, aud perhaps also Chittagong.

LINK, JOUBN.—BOTAIiY, TQL. XXVIII. K
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Hydrocharedeje.

Hydrocharis Morsus-ranse, Linn.-, FL JBrit. Ind, v. p. (5G2.

Shan hills at 3000 feet.

Western Europe to China and Japan, and in Australia.

Boottia cordata, TFalL ; FL Brit, Ind. v. p. 662.—Meiktila.

A plant previously unrepresented in the Kew Herhariuin.

AVallich collected it iu the Irrawaddi near Ava, and in ponds on

the summit of the Taonf^doni; mountain. It is common in ponds

and marshes frem Meiktila to Mandahiy, growing gregariously,

and flowering from October to January ; its flowers covering the

water with a sheet of white.

OficniOE^,

Dendrobium infundibulum, ZindL] Bot. Mag. t. 5ii6; i"^-

Brit. Ind. v. p. 721.—Shan hills terai at 3000 feet.

Moulmein.

Dendrobium lituiflorum, LindL ; Bot. Mag. t. 6050: FlBrit.

Ind, V. p. 740.—Shan hills at 4000 f^et.

Assam, Burma, and Tenasserim.

Deiidrol)mm fimbriatum, IIool: ; Bot. Mag. t. 4160 ; FL Brit-

Ind. V. p. 745.—Shan liills at 4000 feet.

Kumaou to Ivhasia and Muncypore.

Dendrobium capillipes, lieicJih. f. Xenia Orck. ii. t. 109; i"'^-

Brit. Ind. v. p. 751.—Shan hills terai, 3000 feet.

Tenasserim.

Dendrobium heterocarpum, TValL ; Bot. Mag. t. 4708 ;
Fl

Brit. Ind. v. p. 787 ; syn, D. aureum, LindL ; Bot, Beg. 1S30,

t. 20.—Shan hills at 6000 feet.

India, Ceylon, Burma, Java, and the Philippine islands.

/.

§ Racemosae) comosnm, ColL et Ut

rit. Ind. V. p. 702. (Plate XIX.)
Sj)€cies insignis ex affinitate B. Tiirti, pseudobuibi etiau^q^^

folia desunt. Scapus stramiueus, crassiusculus, rigidus, levitcr

curvatus, circiter pedalis, 2-3-vaginatus, in racemum basi geni-

culatum 2-3 poll, longum densissimum subnutantem termiuaus ;

vaginae seariosse, obliquae, arete amplectentes, G-8 liueas longiP»



FKOM UPPER BURMA AND THE SHAN STATES. 131

lamina brevi obtusa: pedicelli cum ovario 1-2 lineas longi,

bractein scariosis angustissimis acutis duplo longioribus suftulti.

Flores pallidi, fere hyalini, angustissimi, eirciter 9 lineas longi,

eleganter fimbriato-liirsuti, pilis flaccidis paleaceis unicellularibus ;

sepala a?qualia, e basi lato linearia vel fere filiformia, lateralia

gibbosa
;
petala glabra, liuearia, vix acuta, quam sepalamultoties

breriora; labellum parvum, basi sepalis adnatum, angustum,

comi^licatum, geniculatum, extrorso-curvatum, simul versus

columnam inflexum ; columna brevis, breviter bideutata.

Shan bills at GOOO feet; common at Toougji, but not seen

elsewhere.

The curved stout scape of this species geniculate with the base

of the dense bottlebrus!i-like raceme is quite unlike any other,

and its affinity with B. hirtiim, Lindl., is remote.

DESCRTPTIOJy OF PLATE XIX.

An inflorescence of Bidho-phylluni cOmOtUMy Coll. et HemsL, natural size,

rig. 1, a flower; 2, unicellular hair from the sepal; o, a petal; 4, coluuiu

and lip ; 5, column. All enlarged.

Cirrhopetalum CoUettii, Ilemsl.^ n. sp., in ILook.f. Fl> Brit^

Tad. V. p. 773. (Plate XX., lapsu Collettianum.)

C. ornatissivKB proximum, sed sei)alo postico pelalisque ap-

pendicibus foliaceis (mobilibus ?) insignibus conspicue diflert.

Bseudohiilbi carnosi, telragono-ovoidei, juveniles plurivaginati,

yaginis subscarlosia longitadinaliter eirciter O-neryis oblique

truncatis apiculatis. Folium carnosum, enervium, anguste

obloDgo-lanceolatum, 2-3 poll, longum, obtusum,basiattenuaium,

primuin arete complicatum. Scaj)us e yaginis oriundus, crectus,

3-G poll, altus, crassiusculus, eirciter 5-G-florus, bracteis membra-

naceis angustis acutis^iimis pedicellis brcyioiibus. Flores pur-

purei, 4-5 poll, longi, pedicellati, pedicellis 6-9 lineas longis;

sepala lateralia basi gibbosa, angusta, longissime caudata, inap-

peudiculata ; sepalum pot^ticum vix poUicare, basi gibbosum, 5-

nervium, sursum margine appendicibus longis linearibus instruc-

tum
;
petala trinervia, e basi lata remote fimbriata,subite attenuata,

margine appendicibus foliaceis cuneato-obovatis stipitatis dentatia

ornata ; labellum parvuin, medio augustij-sime articulatum,

mobile, supra medium inerassatum, lingua?forme, recurvum;

columna 2-alataj apice breviter bidentata.

Shan hills at 6000 feet.

K 9



132 GKNERAL COLLETT AND ME. W, B. IIEMSLEI ON PLANTS

The singular mobile appendages of the upper sepal and petals

characterize this species, which is otherwise very near C. ornatis-

simum.

there.

Kew

DESCEIPTION OF PLATE XX.

An influreBcence, paeudobulbs, and leaves of Cirrhopetalum Collettii, Ileiusl.,

natural size ; the first only from a dried specimen.

Fig. 1, a sepal; 2, a petal; 3, one of the petaline appendages ; 4, column and

labellum ; 5, column ; 6, poUinia. AH enlarged.

Spathoglottis pubescens, i/7z J/. ; Wall, PL As. Bar. t. 203;

Tl, Brit. Ind. v. p. 814.—Shan hills at 4000 feet.

Eastern India and Burma, Martahan and Tenasserim.

A slender state with small flowers in which the central lobe of

the labellum is trilobulate.

Arundina bambusifolia, Lindl.\ Gen. and Bp. OrcJi, p. 1^5;

Warner, Orchid Album, p. 139; Fl. Brit. Ind. v. p. 857.—Shan

hills at 4400 feet, Mnnders.

Southeru and Eastern India southward to Malacca.

Eulophia campestris, Lindl. ; Gen. and Sp. Orcli. p. 185; V^-

Brit. Ind. vi. ined.—Shan hills at 4000 feet.

Af^xhanistan eastward and in South India.

UemsT
Pseudohidhi non vi^i. Folia floribus coetanea et bene evoluta

non visa, anguste lanceolata, acuta, multinervin. Scapus robustus,

simplex, erectus, sesquipedalis infra medium vaginis paucis latis

instructus. Flores laxe racemosi, I2-2 poll, diametro, distincte

'dicellati, nedieellis 6-9 lineas lontris. bracteis membrauaceispedicellati, pedieellis 6-9 lineas longis,

aiigustis acutissimis suba^quantibus subtendis ; sepala sinulJ*"^'

oblonga, obtusa vel subacuta; petala sepalis ^imilia; labellun^

integrum, orbiculari-oblongum, longiuscule calcaratum.

Shan hills at 4000 feet.

The entire rotundale lip is the most distinctive character

this species. Only very young leaves are known.

Cymbidinm, sp. ?—Shan hills at 4000 feet.

The loose leaves accompanying flowers of a Cymhidiiu^^ siiu» ^

to C pubescenst LiudU, are so uulike those of uny Cynibidi'
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that we suspect thev do not belong to the same plant. They are

thick, short, and complicate, and were evidently distichously

arranged.

Geodorum pallidum, 7). Don-, Lindl. Gen. andSp. OrcJi. p. 176 ;

syn. Geodorum candidum, Wall.; Fl. Brit. Ind. vi. ined.

8hari hills.

Eastern India, Burma, Malacca, and Ceylon.

Vanda caerulescens, Griffith ; LindL Foh Orel,, Yanda, p. 9;
Bot. Mag. t. 5834; Fl. JSrit. Ind, vi. ined.—8han hills terai at

3000 feet.

Burma.

Spiranthes australis, LindL ; Gen. and Sp. OrcJi. p. 464 ; Wiglit,

Ic. PL Ind. Or, t. 1724 ; FL Brit. Ind. vi. ined.—Shan hills

plateau at 5000 feet.

Afghanistan and India to Siberia, China, and Japan, and

southward to Australia and New Zealand, and very closely allied

to the European >S'. cestivalis. This is the most widely spread

of any species of orchid j and the genus Spiranthes, section

EiispirantheSy has a wider geographical area than any other

generic type of this natural order.

Epipactis, sp. n. ?, alabastris lanatis sepalis petalisque latls.

Shan hills at 3500 feet.

We have not succeeded in matching this in the Kew Herbarium,

and the specimen is insufficient for description.

Habenaria geniculata, D. Bon ; Lindl. Gen. and Sj). Orch.

p, 324; FL Brit. Ind. vi. ined.—Shan hills at 4400 to 6000

feet.

Khasia hills.

Wall

FL Brit. Ind. v. ined,—Shan hills at 4400 feet.

Khasia and Tenasserim.

Habenaria (§ Verae) Mandersii, Coll. et IlemsL^ n. sp.

Tubera non visa. Caulis simplex, erectus, 9-12 poll, altus,

graciliusculus, per totuni foliaceus, glaber. Folia subcarnosa,

ovato-lanceolata, 1-2 poll, longa, acuta, amplexicaulia, caulem
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plus minusve appressa, glabra, venis incouspicuis. Flores 8-12

conferti, braoteis foliaceis paullo longiores, cum calcare circitcr

15 liucas longi ; sepaLi subcarnosa,lateralia leviter oblique ovnta.

obtusa, posticum galeatum ; petala teiiuiora, e basi latiora

anguste oblonga, obtusa, sej^ala fequantia; labellum angustum,

integrum, sepala sequans, pro fronte oris calcaris processu parvo

linguieformi erecto instructum, calcare fere pollicari curvato

basi incrassato ; columna breviter apiculata ; stigmata 2, valde

elongata, claviformia, horizontalia, infra antherarum loculos

arete conniventia, minute papillosa, basi dente parvo erecto

instructa ; autlicrarum loculi in tubos angustos curvatos valde

elongati; ovarium auguste 3-alatuni.

Shan bills at 4400 feet, H. Mfuiders.

This resembles H, alata^ Hook., a West-Indian species Avbich

has two small lateral teeth to the labellum and a much shorter

spur, and it seems to be quite alone among the Asiatic species

with elongated stigmas and anther-cells iu having a small entu*e

labellum.

Habenaria (§Peristylus) monopliylla, Coll. et Hemsl., n. sp.

Planfa graciliuscula, circiter pedalis, per totum fere pubes-

cens, unif'oliata, infra folium paucivaginata, scapus infra flores --

3-bracteatu3. Folium crassiusculum, latum, scapum laxc ni-

volveus, marginibus late obtegentibus, obscure multinervium, vix

acutum, utrinque pubescens, minute ciliolatum. Flores sub-

sossilos, absque ovario 4-5 liuoas longi, densiuscule racemopi,

bracteis pubescontibus ciliolatis ovarium fere a^quantibus ;
sepala

et petala similia, glabra, ovato-oblonga, obtusa, circiter 1| ha.

louga; labellum fere duplo longius, late trilobatum, deorsum

valde attenuatum, supra puberulum, radiato-venosum, lobis

subaequallbus erosis. calcare puberulo sepalis dimidio longiore

erassiusculo recurvo basi conspicue incrassato ; columna parva,

antherarum loculis non elongatis, stigmatibus parvis :
ovarium

pubescens.

Shan hills at 4000 feet.

In floral structure this resembles several species, but tne

general hairiness of the plant, associated with the solitary It^at

and small flowers with a broadly three-lobed lip, sufiicicntl)

characterize it. The Sikkim II. nnifoUa has an undivided bp-
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Satyrinm nepalense, B. Bon ; Wiglit, Ic, PI. Inch Or. t. 029

;

Fl Brit. Ind vi. incd.—Shan hills at 4000 feet.

AViclelj s^oroad in India and extending to Ceylon.

Cypripedium concolor, Bateman in Bot, Mag. t. 5513, var.

Godefroyse, Godefroy Lehoeuf, OrchidopJiilej t, 830 (species)

;

Bot. Mag. t. 6870.—Meiktila, Prazcr.

Including C. niveinn, Eeichb. f- (Bot. Mag. t. 5922) and

C. hellatulum, Ecidib. f. (Lindenia, t. 149), as proposed by

Yeitch (jNIaimal of Orcliidaccous Plants, iv. p. 19), this species is

found in Burma, Siam, and Caaibodia.

SctTAMINE^.

Globba (§ Ceratanthera) sul)scaposa, Coll. et Ilemsl.^ n. sp.

Caules fascicuhati, erccti, circiter pedales, pilosuli, vaginati,

lamiuis 2-3 parvis tantum evolutis. Folia longe vaginata, supra

vaginam sessilia, ovato-lanceolata, 0-18 lineas longa, acuta,

utrinque primum plus minnsve pilosuhi, supra glabrescentia,

venis parallelis numerosis crebris. Thyrsus laxus, breviter pc-

dunculatus, erectus, pauciflorus, ramulis pedicellisque gracilibus

puberulis, bracteis parvis, bracteolis miuutis. Flores flavi, parvi,

absque stamino longiuscule exserto yix 9 lioeas longi; calycis

lobi obovato-spathulati, apice rotundati siuiul apiculati; corollne

tubus filiformis, puberulus, calycem duplo excedens; corolla)

lobi lati, apice rotundati.

Shan hills at 4000 to 5000 feet ; common throughout the

Southern Shan hills above 4000 feet.

Easily distinguished from the few other known hardy species

by its few small leaves.

Ksempferia, sp. ?, folia carent.—Shan hills at 3000 feet.

Though unable to match this and the next, in the absence of

leaves, we have not ventured to describe them.

Curcuma, sp.—Shan lulls plateau, here and there at 4000

feet.

HedycMum coronarium, Linn. ; Boxb. FL Ind. i. p. 11

;

Clarice's Beprint, p. 4.—Shan hills at 4400 feet, Manders.

Widely spread in India, Ceylon, and Malaya.
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Alpinia bracteata, lioxh.; Fl- Ind, i. p. G3; Clar'ke's Beprint^

p. 21.—Slian bills at 4000 feet, Manders.

Sikkim, Assam, and Burma.

Canna indica, Linn. ; Boxh. Fl. Ind. p. 1 ; CJarTce's Bepnnt^

p- 1.—Shan hills at 4000 feet, Manders.

Tropical Asia, Africa, and Polynesia, often colonized, as well

as in America.

H^MOnORACE^.

Ophiopogon, sp., specimen iraperfectura folia carent.—Shau

4000

iRIDEiE.

Iris nepalensis, _D. Do7i ; BaTcer in Journ. Linn, Soc. xvi.

p. 143 ; Sweety Brit, FL Gard. series 2, 1. 11. Forma depauperata,

3-4 poll, alta.—Shan hills at 4000 feet.

North India from Grarhwal to Assam.

There is little donbt that this is a starved-state of the species

to which w^e have referred it. Like that, the leaves are thickly

beset with very short purplish lines and dots.

Amaryllide.e.

Hypoxis aurea, Lour.\ Baker in Journ. Linn. Soc. xvii. p. 108 ;

syn. H. minor, D. Bon,—Sliau hills at 4000 to 4500 feet-

North India, Burma, Cochinchiua, Java, China, Japan, and the

Luchu Archipelago.

Crimmi defizum, Ker; Bat. Mag. t. 2208; Baker in Gard.

Chron. n. s. xv. p. 786.—Shan hills at 4000 feet.

Bengal and South India.

Crinum, n. sp, ?, afF. C. Cumingii; flores imperfecti tantum

adsunt.—Common in the dry forest about Pyambe in the plains

of Upper Burma. A handsome and conspicuous plant with pink

and white fragrant flowers, produced towards the close of the

rainy season.
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DlOSCORE^.

Dioscorea sativa, TAnn. ; Benth. FL Austral, vi. p. 4G1 ; syn

Ind, Or. t. 878.

Kunthy Enum. FL r. p. 435; Wi
^hn,n Sffl-tes at 4400 feet. Manders.

India, Malaya, and tropical Australia, often cultivated.

The species of this genus are much in need of revision.

Dioscorea dsemona, i2oa:J. ? , Fl, Ind. iii. p. 805 : OlarMsBe-

pri?it, -p. 729 ; TVight, Ic. PI. Ind. Or. t. 811.—Shan hills terai

at 2000 feet ; only very young inflorescence.

Widely spread in India and Malaya.

Dioscorea deltoidea, Wall. ; Kunthj Fninn. PL v. p. 340.

Shan hills at 4000 feet.

Afofhanistan eastward to Burma and in South India.

Dioscorea spinosa, i?o:r5. ; Wall. Cat. n. 5103.—Shan hills at

3000 to 4000 feet.

India and Malaya.

Dioscorea oppositifolia, Lin7i. ; Kunth, Enum. PL v. p. 390

;

Poxl). FL Ind. iii. p. 804; Clarices Peprint, p. 729.—Meiktila.

Widely spread in India and Malaya.

Dioscorea, species indescripta ? Folia siccitate nigrescentia,

simplicia, papyracea, late cordata, acuminata, 7-9-nervia, subtus

parce hispidula. Flores <S tantum adsunt laxissime spicati,

spicis gracillimis simplicibus folia excedentibus.

Shan hills at 4000 feet.

LiLlACEiE.

Smilax lancesefolia, Boxh. ; Fl. Ind. iii. p. 792; Clarice's

Pejprint, p. 725.—Shan bills at 4000 feet.

Sikkim to Khasia.

A second imperfect specimen with almost orbicular leaves

may also belong to this species.
w

Asparagus asiaticus, Linn.? \ Baker in Journ. Linn. Soc. xiv.

p. 618.—Shan hills at 4000 feet.

South India, tropical and South Africa.
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Polygonatum Kingianum, ColL et Keiml,^ n. sp. (Plate XXI.)

Herha rotusta, scandens, 4-5-pedalis, undique glabra. Folia

pseudo-verticillata, 3-6 aggrcgata, crassa, subricrida, lincari-lan-

ceolata, circiter 3-pollicaria, apice breviter cirrhifera, revoluta,

subtus glauca, veuis loiigitudlnalibus crebrls. FJores purpurei

vel rosei, circiter 9 lineas longi, in axillis foliorum fasciculati,

nutantes, pedicellis recurvatis quam floras paullo breviorlbus;

perianthium crassum, cylindricum, 5-ccstatum, lobis fere rectis

obtusissimis ; stamina inclusa, supra medium tubi affixa, filamentis

(pars libera) brevissimis glabris, antheris magnis sagittatis ;

ovarium glabrum, stylo stamina sequante,

Shan hills at 4000 feet.

Characterized by short, thick leaves with prehensile tips and

large flowers. P. sibiricum, Eed., the only other species havnig

prehensile leaves, is a much more slender plant with mucli

smaller flowers.

Named after Dr. G. King, F.RS., of the Botanic Garden,

Calcutta, who has taken much interest in the present collectioi

and greatly assisted in the determination of the plants.

DESCEIPTION OF PLATE XXT.

Portion of a plant of Poli/gonaticm Kingianum, Coll. et Hemsl., natural size.

Fig. 1, perianth, laid open ; 2, pistil; both enlarged.

1

Lilium nepalense, JD. Don ; Baker in Joiirn. Linn Soc. :si^.

p. 231 ; Fhves, Monogr. Lilium, t. 5, fig. A.— Koni, Shan hills,

Boxall\ cult. Messrs. Low.
AVestern and Central Himalaya.

r

Lilitun neilgherrense, Wight, Ic. PL Ind. Or. tt. 2031-32;

Baker in Journ. Linn, Soc. xiv. p. 230 ; Eltves, Monogr, Liliufrfy

t. G.—Koni, Shan hills, Boxall; cult. Messrs. Low.

Mountains of Southern India.

Lilium Bakerianum, ColL et IlemsL, n. sp. (Plate XXII-)

Caules (specimen unicum siccum tantum visum) crassiuseuHt

teretes, puberuli, 3-4 ped. alti, hiflori. Folia alterua, erassiuscula,

suberecta, fere linearia, hipolllcaria, utriuque attenuata, suu-

acuta, utrinque prcccipue secus costam marginemque minute

Jepidota, veuis oLsoIetis. Flores albi, erecti, longe pedunculati,

campanulati, circiter 4 poll, longi et lati
;
perianthii segrnenta in-

eequalia, contigua, ut videtur leviter recurva, basi lata, maculata^
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intus extusque iiuda, exteriora anguste lanceolata, longe acumi-

nata, interiora latiora, oblanceolata, apice rotundata simul abrupte

minuteque acumiiiatn, margine furfuraceo-pulverulenta; stamina

quam perlanthium fere dimidio breviora, stylo triente longiore.

Shan hills at 4000 feet.

"We have much pleasure in naming this Lilj after J. G-. Baker,

P.R.S., whose labours on the petaloid nionocots have so greatly

facilitated the work of those who have followed liim. It is inter-

mediate in character between i. davuricum, Gawl., and L.japo*

nicum, Thunb., and is remarkable for the short genitalia-

DESCRIPTIOX OF PLATE XXIL

Liliici'ii Bakcrianum, Coll. et Hemsl., natural size.

Fig. 1, tip of perianth-segment, enlarged.

Disporum calcaratum, Z>. Don; Baker in Journ, Linn. Soc.

xiv. p. 588.—Shan hills plateau at 4000 feet.

North India.

Disporum latipetalum, Coll, et HemsL, n. sp.

Species _D. calcarato valde affinis, differt caule simplici (an

semper ?) foliis multinerviis, floribus majorlbus perianthii seg-

mentis obovato-spathulatis glabris, filamentis pulverulentis nee

puberulis, stylo breviter trifido.

Shan hills at 3000 feet.

Paris polyphylla, Smith) Kunth^ Enum. PL v. p. 118.—Shan

hills at 4000 feet.

North India from Grarhwal eastward into Central China.

PONTEUEUIACE^.

Monochoria vaginalis, Presl^ var,; Solms in DO. Monogr.

PJianeroq. iv. p. 524.—Shan hills terai at 2000 feet.

India, Ceylon, Malaya, China, and Mandshuria ; also in tropical

Africa.

COMMELIXACE^.

(Named by C. B. Clarke, F.E.S.)

Commelina nudiflora, Linn. ; Clarke in DC Monogr. Pha^

nerog. iii. p. 141.—Shan hills at 4000 feet, Manders.

Almost cosmopolitan in warm countries.
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scapiflormn, Wigl

Shan hills at 3000 feet.in DC. Monogr, Phanerog, iii. p. 200.—

North and South India and Tenasserlm.

Aneilema gigantenm, ^. i?r. ; ClarJce in DO. Monogr. Pha-

nerog. iii. p. 212.—Shau hills at 4400 feet, Manders.

India, Malaya, tropical Australia, and Africa.

Cyanotis barbata, D, Don ; Clarke in DC. Monogr. Phanerog.

iii. p. 248.—Shan hills at 4000 feet, Manders.

North India and South China.

Alismace^.

Alisma Plantago, i^7^?^. ; Midieliin DC. Monogr. Phanerog.

iii. p. 32.—Shan hills at 5000 feet.

All round the northern hemisphere and in Australia.

Naiabace^.

En
* * •

p. 127.—Shan hills plateau at 4000 feet.

P. natans is found all round the northern hemisphere and in

Australia.

Eriocaulk^.
_

#

Eriocaulon quinquangulare, Willd. ; syn. Leucocephala grann-

nifolia, Roxh. PI. Ind. iii. p. 612 ; Clarice's Peprini, p. 664.—Slian

hills at 4000 feet.

India, Malaya, China, and Australia.

Ctpeeace^.

(Named by C. B. Clarke, F.E.S.)

Eleocharis afflata, 8teud. Gyper. p. 76.—Shan hills terai at

2000 feet.

India, Malaya, China, and Japan.

Fimbristylis globulosa, Kunth, Enwn. PI. ii, p. 231.—Shau

hills terai at 2000 feet. ^

India and China.

Fimbristylis Thomsoni, Boeck. ; Linncea^ xxxvii. p. 37.—Shau

hills at 4000 feet.

Eastern India and China,



FfiOM UPPKR JiUUMA AND THE SHAN STATES. 141

Fimbristylis rigidida, Nees ; Wight, Contrih. Ind. But. p. 99.

Shan hills at 5000 feet.

Eastern India and China.

Fimbristylis monostachya, Ilassh ; Steiid. Cyper. p. 107.

Meiktila.

Nearly all over the tropics.

Carex phacota, Spreng.^^, minor; Wiglit, Qontrib. Ind. Bot.

p. 126 ; Booft, Carices, i. p. 63, t. 168.—Shan hills at 5000 feet.

North and South India and Ceylon.

GKAMiNEiE : Panicacece.

Paspalum scrobiculatum, Linn,; Roxh. Fl. Ind. i. p. 278.

ClarTce s Beprint^ p. 93.—Shan bills at 4000 feet, Manders.

Tropical and subtropical Asia, Africa, and Australia.

A glabrous and a very hairy variety were collected.

Paspalum brevifolium, Fhiegge ; Benth. FL Austral, vii. p. 461.

Shan hills at 4000 feet, Manders.

Tropical and subtropical A^ia and Australia.

Paspalum concinnum, Steud. ; syn. P. Royleauuin, Nees
;

TkicaiteSj Enum. PL Zei/L p. 358.—^leiktila and Shan hills at

4000 feet, Manders.

India and Ceylon, widely spread.

Eriochloa annulata, Kunth ; Benth. FL AustraL vii. j). 463.

—

Meiktila.

Tropical and subtropical Asia, Africa, and Australia.

Panicum repens, Linn.\ Boxh. FL Ind. i. p. 299; Clarke's

Beprint^ p. 101.—Meiktila.

Widely spread on the coasts of the Mediterranean, Asia,

Australia, and eastern South America.

Panicum paludosum, Boxh. FL Ind. i. p. 307; Clarke's Be^

pri?it, p. 103.—Shan hills at 4000 feet, Manders.

Throughout India.

Panicum semialatum, B. Br. ; Benth. FL AustraL vii. p. 472
;

Thtmites, Enuvu PL ZeyL p. 358.—Shan hills at 5000 feet.

Almost all over tropical Asia and Australia.

Panicum flavidum, Betzr, Boxh. Fl. Lid^.p. 293; Clarke's
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Re;prlnt,y^. 98; jBra^A. i^/. Anslral. vii. p. 474.—Meiktila and

JShaii hills at 4000 feet, Manders.

Tropical and subtropical Asia and Australia.

Panicnm cimicinum, JRetz.^ Boxb,FL Iml. i.p. 291; Clarke s

Beprint^ p. 98.—Meiktila,

India and Ceylon.

Panicum Colonum, Linn.) Roxh. FL Ind. i. p. 29G; darken

Reprint^ p. 98.— Meiktila.

Generally spread in the tropics of the Old AVorld and also m
America.

Panicum prostratum, Xa/«.; Benth. Fh Austral, vii. p.
^''^5

ThivaittSj Fnu7n. PI. Zeyl. p. 358.—Meiktila.

Asia, Africa, Australia, and the West Indies.

Panicum psilopodium, Tnnius\ Kuntli^ Enum. PL i. p. 100;

Thivailes^ Enum, PI. Zeyh p. 360.—Meiktila.

India, Malaya, and Ceylon.

Panicum radicans, Reiz,\ Kunth, Enum, PL i. p. 120.—Shau

hills at 4000 feet.

ludia, Malaya, and China.

Panicum plicatum, Boxh. FL Ind. i. p. 311 ; Clarice's Reprint,

p. 104.—Shan hills at 4000 feet, Manders.

Tropical and subtropical Asia and Africa.

Panicum sanguinale, iz«^. ; Roxl.FLInd.i.^.^i^] Claries

Reprint, p. 106 (sub ilfiVio).— Shan hills at 4000 1:^^% Manders,

In nearly all \\'arm countries.

Panicum ciHare, Retz. ; Roxh. FL Ind. i. p. 290 ;
Clarices

Reprint^ p. 97.—Meiktila.

A variety of the preceding, and also widely spread.

Panicum Crus-galli, Z/;zw, ; Bentli. FL Austral, vii. p. -179;

Tlnvaites, Enmn. PL ZeyL p. 359.—Meiktila, and Shan hill:^ at

4000 feet, several varieties, Manders.

Yery widely diffused in tropical and subtropical regions, tnoug

often only as a colonist.

Setaria ^lauca, Beauv. ; Benth. FL AnstraL vii. p. 492 ;
BoJ^o.
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i^7. Tnd. i. p. 284 ; Clarke's Reprint, p. 95 (sub Panico),—Meiktila
aud Shan liills at various elevatious, Manders.

Almost universally spread iu tropical aud subtropical couutries.

Setaria verticillata, Beauv. ; Bentli. FL Austral, vii. p, 494
;

Boxh, Fl. Ind. i. p. 301 ; Clarke s Reprint, p. 101 (sub Panico).

Meiktila and Shan hills at 4000 ^eiityManders.

AVidely sj)read ; but, like the last, often existing only as a

colonist.

Setaria italica, Peaiiv.\ Roxh. Fl. Ind. i. p, 302; Clarke s

Reprint^ p. 108 (sub Panico),—Shan hills at 4000 feet, J/a/it/e/'s,

Commonly cultivated, and now widely spread iu a wild state.

Pennisetum japonicum, Trinius) KunfJi, Enum. PL i. p. 159

(sub Gjjmnothrice).—Shan hills at 4000 ieet^ Manders,

China aud Japan, but not previously found so far westward, we

bellleve.

Coix gigantea, Koeniq-^ Roxh. FL Ind, iii. p. 570 j Clarke*

s

Reprint, p. 650.~Shan hills at 4000 feet.

Eastern atid Southern India aud the Malay peninsula.

Polytoca bracteata, R. Br.-, Bcnn. PL Jav. Bar. p. 20, t. 5

;

syn. Coix heteroclita, Roxh. FL Ind. iii. p. 572; Clarke's Reprint,

p. G50.—Shan hills at 4000 feet, Manders.

Eastern India and Malaya.

Polytoca Wallicliiana, Benth,, Journ. Linn, Sac. xix. p. 52.

—

Shan hills terai at 2000 feet.

Burma and Tenas>erim.

CMonaclme Wightii, Munro ex Benth. et Hook. f. Gen. PL
iii. p. Illy ; syu. Tripsacuui seuiiteres, tf^alL—Shan hills at

3000 feet.

South. India and Burma.

Arundinella Wallichii, Nees) Steud. Gram. p. 114.—Shan liills

at 4000 feet, Manders.

Widely spread in India.

Arundinella setosa, Trin.; Steud. Gram. p. 114.—Shan hills at

4000 feet, Maiiders.

Widely spread iu>Iudia.
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Tragus racemosus, Dcsf, ; sjn. Lappago racemosa, Willd.^

Benth. Fl. Austral, vii. p. 506, et L. biflora, Roxh. FL Ind. i.

p. 281.—Meiktila.

Very "widely diffused in tropical and temperate regions of both

hemispheres.

Perotis latifolia, Ait. ; Hoxh. FL Ind. i. p. 233 ; Clarke's

Reprint^ p. 78.—Meiktila.

Asia, Africa, and Australia, if P. rara^ R. Br., be the same.

*Imperata arundinacea, Cyr.; Benth. FL Austi^aL vii. p. 536

syn. Saccharum cylindricucn, Linn. ; Roxh. FL Ind, i. p. 234

Clarice s Beprint^ p. 78.—Meiktila.

AVidely spread in the tropical and subtropical regions of the

Old World : and also found in South America.

Saccharum spontaneum, Linn.-, Boxh. FL Lid. i. p. 235;

Clarice' 8 Beprint^ p. 79.—Meiktila.

Tropical and subtropical Africa, Asia, and Polynesia.

Saccharum Narenga, Nees^ ex Bteiid. Gram. p. 411.—Shan hills

at 3000 feet.

India and China.

Pollinia argentea, Trinins ; Hackel in DC. Monogr. Phanerog.

vi. p. 162 ; syn. Andropogon tristachyus, Boxh. FL Ind. i. p. 256

;

darkens Beprint^ p. 86.—Shan hills at 4000 feet.

India, Malaya, Ceylon, and North-east Australia.

PoUinia grata, Hackel in DC. Monogr. Fhanerog. vi. p. 175.

Popah district, Upper Burma.

India, Malaya, and China.

Pogonatherum saccharoideum, Beaiiv. ; Hackel in DC. Monogr.

Fhanerog. vi. p. 192; syn. Andropogon monandrus, -R^^5. -2^7.

Ind. i. p. 260 ; Clarke s Beprinf, p. 87.—Shan hills plateau.

India, Ceylon, Malaya, China, Japan, and Polynesia.

Arthraxon ciliaris, Beauv. ; Hackel in DC. Monogr. Fhanerog.

VI. p. 354.—Shan hills at 4000 feet.

Tropical and temperate regions in Asia, Africa, and Australia.

* The Aiidropogone;jC were determined hj, Mr. C. B. Clarke, F.K.S.
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Rottboellia exaltata, Linn. /. : HacJcel in DC, Monogr. Pha-
nerog, vi. p. 293; Eoxh. Fl. Ind.\. p. 354; Clarice's Meprlnt

^

p. 119.—Shan liills at 4000 feet.

Tropical Asia and Africa and in the West Indies,

OpMurus perforatus, Trinius^ HacJcel in DC. Monogr. Pha-
nerog.Vx. p. 319; sjn. Eotthoellia i^erfovata^ Iioa:b. FL InJ. i.

p. 356 ; Clarke s Eeprinf, p. 119.—Meiktila.

India, Ceylon, and Malaya.

Ophiurus corym'bosus, Gcertner ; Hackel in DC. Monogr.

Phanerog. \{. p. 317; syn. Kottboellia corymbosa, Linn. ; Pooch.

Fl. Ind. i. p. 355 ; Clarices Eeprint, p. 119.~Shan bills at 4000

feet, Manders.

India, Malaya, and North-eatit Australia.

Eatzeburghia pulcherrima, I^unth; Hackel in DC. Monogr.

PJwnerog. vi, p. 321 ; syn. Kottboellia pidchella, Wall., et Aiki-

nia elegans, Wall. PL As. Bar. t. 273.—Meiktila.

Burma.

Much finer specimens than the original ones upon which the

genus was founded.

Manisuris granularis, Linn.f.\ Hackel in DC Monogr. Pha-

nerog.\\. p. 314; Roccl. Fl. Ind. i. p. 352; Clarke s Pcj^rint,

p. 118. Manders

Tropical and subtropical regions of both hemispheres.

Ischsemum laxum, P. Br. ; Hackel in DC. Monogr. Phanerog,

vi. p. 243.—Meiktila.

Tropical Asia, Africa, and Australia.

IschaBmum angustifolium, Hackel in DC. Monogr. Plianerog,

vi. p. 241; syn. Andropogon binatus, Petz.\ Poxl. FL Lnd. i.

p. 255 ; Clarke's Reprint, p. 85.—Meiktila.

North-west India to China, Japan, and the Philippine islands.

I

Iscliaemum rugosum, Salish. ; ILackel inDC Monogr. Phanerog.

vi, p. 206.—Shan hills at 4000 feet, Manders.

India, Malaya, and China.

LlJfX. JOURN.—UOTANr, VOL. XXTItl. I*
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Andropogon contortus, Linn, ; HacJcel in DC. Monogr.

nerog. vi. p. 585; Boxl. Fl. Ind. i. p. 253; ClarTces ReprinU

p. 85. Maude
Tropical and subtropical regions tlirougliout the woi'ld.

Andropogon gangeticns, Ilackel in DC, Monogr. J^hanerog. vi

p. 539.—Shan hills at 3000 feet.

North and Central India.

Andropogon foveolatus ,!).?/. ; SacTcel in DC, Monogr. Phanerog*

vi. p. 402 ; syn. Andropogon striatas, Soxh. FL Ind, i. p. 261 ;

Clarke's Seprint, p. 87.—Meiktila.

Canary islands, tropical and subtropical Africa to the Mauritius

and India.

Andropogon Trinii, Sfeud. ; HacJcel in DC. Monogr. Fhanerog

vi. p. 558; syn. Chrysopogon serrulatus, Triii.—Meiktila.

Afghanistan to Ceylon aud Burma, and ia South Africa.

Andropogon Nardns, Linn, ; ILacTcel in DC. Monogr. Fhanerog^

vi. p. 601 J syn. A. Schoeaanthus, Boxh. FL Ind. i. p. 274;

ClarTce^s Beprint^ p. 92.—Meiktila.

India, Ceylon, Malaya, China, New Caledonia, South Afri^^^>

South America, and the West Indies.

Andropogon montanus, Boxl, FL Ind. i. p. 267; Clarices

Beprinf, p. 90; Ilackel in DO. Monogr. Fhanerog. vi. p. 9^-

Popah hill at 5000 feet.

North-west India to South China.

Andropogon Sorghnm, BroL ; HacTcel in DC. Monog

p. 500; Boxh. FL Ind. I p. 269 ; darkens Beprini

, laxus, Boxb. FL Ind. i. n, 271 : darkens Bevrint,

HacTccL—Popah district.

M
America, and Polynesia ; often cnltivated.

Andropogon pertusns, Willd. ; Ilackel in DC. Monogr. Fha^

nerog. vi. p. 479 ; Boxh. FL Ind. i. p. 258 j Clarke s Beprint, p. 87.

Meiktila.

Asia, Africa, and Australia.
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Themeda Forskalii, HacTcel in BO. Monogr. Phanerog, vi.

p. 659; sjn. Anthistiria ciliata, Boxl,, et A. poljstachya, Boxb,
m. Ind. pp. 247 et 248 ; Clarice's Reprint, p. 83.—Meiktila.

Asia, Africa, and Australia.

Themeda ciliata, HacJcel in DC. Monogr. Fhanerog. vi. p. G64

;

syn. Antliistiria scandens, Boxb. FL Ind. i. p. 248; Clarices

Beprinty p. 83.—Shan Mils at 4000 feet.

North and South India and Mascarene islands. Also from
South Africa, but perhaps originally introduced.

GrBAMiNE.^: Poacecs.

Aristida Cumingiana, Trin. et Buj)r. \ Steud. Gram. p. 140

Shan hills at 4000 feet.

Eastern India, China, and Eastern Africa.

Aristida Hystrix, Linn, ; Boxl, Fl Ind, i. p. 350 ; Clarices

Beprint, p. 118.—Meiktila.

Widely S23read in India, and also found in Mauritius.

Aristida Adscensionis, Linn. ; Kunth, Enum. PI. \. p. 190.

Meiktila.

Atlantic islands, Africa, Mascarene islands, Arabia, Persia,

and India.

Sporobolus coromandelianns, Kunth, Fnum. PL i. p. 213 ; syn.

S. commutatus, Kicnth.—Meiktila.

AVidely spread in India.

A beautiful variety was collected having narrow, bright brown
panicles of great symmetry.

Sporobolus indicus, B. Br. ; Kunth, Enum. PI i. p. 212 ; Benth.

FL Austral, vii. p. 622 ; syn. S. elongatus, B. Br., et A^ilfa

elongata, Trin. Ma
Tropical and subtropical Asia, Africa, Austrah'a, and America.

Cynodon Dactylon, Pers, ; Kunth, Enum, PL i. p. 259; syn.

Panicum Dactylon, Linn.\ Boxh. FL Ind. i, p. 289; Clarice's

Beprint, p. 97.—Meiktila.

Now generally spread in warm countries, but often only as a

colonist.
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Enteropogon, sp., an E. melicoidei, var. ? foliis pilis longis teuu-

i^simis vestitis.—Meiktila.

The specimen is too young for satisfactory determination. JP.

melicoidcs^ Necs, inhabits Cejlon and South India.

Chloris "bartata, Sicartz) Roxh. FL[Ind. i. p- 329; Chrises

Meprint^ p. 111.—Meiktiia.

Very widely spread in tropical regions.

Chloris digitata, Stendr, syn. Melica digitata, Soxh. FL Ind.

i, p. 32G ; Clarke s Beprint^ p. llO.-^Meiktila.

India, Ceylon, and Malaya.

Eleusine indica, GceHn.: Hoxh. FL Ind. i. p. 345; Clarke s

Beprint,^. 116.—Meiktila, and Shan hills at 4000 feet, Manders.

Tropical and subtropical regions of both liemispheres.

Eleusine segyptiaca, Pers.^ Bosh. FL Jnd. i. p. 344; Clarices

Beprint^ p. 110.—Meiktila.

Throughout the tropics and extending into subtropical regions.

r

Pappophorum elegans, Nee^ ; Bteud. Gram. p. 199.—Meiktila.

South India and Burma.

Phragmites communis, Trin.\ Kunth, Emm. FL i. p. 251.

Shan hills at 3000 feet.

Eragrcstis Brownii, iV^(?5 ; Bcntli, FL Austral, vii. p. t;4(J.

Shan hills at 4400 leet, Manders.

India, Ceylon, Malaya, and Australia.

Eragrostis cylindrica, iS/i^w^. Grain. ^, 267; syn. Poa cylindrica,

Boxh. FL Ind. i. p. 333 ; Claries Beprlnf, p. 112.—Meiktila.

India.

Eragrostis unioloides, Nees\ Steud. Gram. p. 264,—Shan bills

at 4000 feet.

Widely spread in tropical Asia.

Eragrostis nigra, Neesi Steud. Gram. p. 267; Benth. FL

AustraL vii. p. 643.—Shan hills at 4000 feet.

India, Malaya, and Australia.
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Eragrostis pilosa, Beauv. ; JBenih. Fl. Austral, vii. p. 645.—
Meiktila.

Very widely diflused in tropical and subtropical countries.

Eragrostis zeylanica, Nees-, Thtvaites, Unum. PI. Zeyl. p. 373
;

Steud. Gram. p. 265.—Shan liills at 4000 feet, Manders.

India, Ceylon, Malaya, and Cliina.

Eragrostis plumosa, Betz. \ Steicd. Gram. p. 2G5.—Slum hills

at 4000 feet.

India, Malaya, China, and tropical Africa,

Eragrostis megastachya, Zink-, Kunth, Enum. PL i. p. 333 ;

TJiwaites, JEnum. PI. Zeyl. p. 373.—Meiktila and Shan hills at

4000 feet, Manders.

South o£ Europe, Africa, and Asia.

Eragrostis cynosuroides, Petz,\ Steud. Gram. p. 204; syn.

Poa cynosuroides, Linn.\ Poxb. FL Ind. i. p. 333; darkey's

Beprint^ p. 112.—Meiktila.

Widely spread in Asia and Africa.

Eragrostis bifaria, IViglitet Arnott] Thicaites^ Enuni.PL ZeyL

p. 373 ; syn. Poabifaria, Valil ; Boxh.FL Ind. i. p. 331 ; Clarke s

Beprint^ p. 111.—Meiktila.

Throughout India and Ceylon.

Eragrostis viscosa, Trin. ; Kunth, Pnum. PL i. p. 33(5; syn.

Poa viscosa, 5<?/^. : Boxh. FL Ind. i. p. 33(J; Clarke s Beprint,

p. 113. Yar. pnnicula anipla gluuiis longis.-ime ciliatis siniul dors^o

setosis.—Upper Burma.

The typical plant inhabits South India and Ceylon.

Dendrocalamns strictus, Kecs] Forest FL Burma, ii. p. 558.

Shan States, Aplin.

Generally spread in India and Burma south^vard to Singapore

and Java.

LIK:^. JOURN.—ROTAIS'T, YOL. XXVllI. -M-
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FlLICES,

(By J. G. Baker, T.E.S.)

Adiantum Capillus-Veneris, Ztnn. ; Hooker et BaJcer^ Synop

FiL p. 123.—Shan hills at 3500 feet, Manders.

Europe, Asia, Africa, America, and Polynesia.

Polypodium (§ Niphotolus) fissum, BaJcer^ Hooher et Baker,

Synop. Fil. p. 351.—Shan hills at 3000 feet.

India, Malaya, China, and Africa.

Pteris aqnilina, Linn. ; HooTcer et Baker^ Synop. Fil p. 102.

Shan hills, abundant on the grassy plateaux, Aplin.

Almost everywhere in temperate regions.

Equisetace^.

Equisetum dehile, Soxh. ; FL Ind., Clarle's Beprint, p. 745

Shan hills at 4000 feet,

India, Malava, China, Polynesia, Africa.
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Ou the Yascular Systems of Floral Organs, and tlieir Importance

in the Interpretation^ the Morphology of Flowers. By

Eev. Prof. G. HEN^f^w. M.A., F.L.S., &c.

[Kead 7th March, 1889.]

(Plates XXIII.-XXXII.)

IXTROniTCTION.

The study of the morphology of flowers is tolerably comp lete

as it forms the basis of Systematic Botany. To understand their

structure, however, when it is obscure in the fully developed

state, as is not infrequently the case, the development of the

floral ort^ans must be traced. Payer's 'Organogenic Vegetale

comparee,' without being an absolutely exhaustive treatise,

nevertheless goes far towards supplying very nearly all that is

needed in this direction. The third and final investigation, how-

ever, seems yet to be done—nameh% a research into the origin

and distribution of the vascular cords within the floral axis, with

the view o£ discovering liow the various members of the floral

whorls are supplied with them.

The importance of this line of research lies in tlie fact that the

origin, position, and union, when it occurs, ofevery organ are bound

to the' particular cord or "trace" in the axis which subsequeutlj

enters it. No visibly appreciable differences are to be detected

between the traces of a sepal, a petal, a stamen, or a carpel.

They may, or may not, vary somewhat in size, but nothing of the

nature of differential characters can be relied upon. They all

consist of the same two elements— spiral vessels or trachea?,

representing xylem, and sieve-tubes or soft bast, constituting

the phloem? A diftereuce in the amount of these two elements,

and especially in their arrangement in tlie cord, supplies some

features of importance—more particularly one which Ph. van

Tieghem recognized but applied somewhat too rigorously, as it

seems to me. In his investigations upon the anatomy of the

pistil*, which were specially directed to ascertain how far the axis

entered into the structure of that organ, he regarded a circle of

» 'Kechercbessur la Structure du Pistil,'. ISaS. To the lat^^r edition of which

be added
' L'Auatomie Compareede la Fkur,' 1871. See also " Structureet Dav»-

loppement du Fruit," par M. C. Cave, Ann. des Sci, Xat. y air. x. p. 123.

J.INX. JOURy.—BOTAxr, VOL. xxviir. ir
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Tascular cords which have their tracheae on the inner side, i. e.

facing the medulla, and the phloem on the outside of it, i. e.

facing the cortex, aa indicating an axis ; but when tlie circle is

broken up and these two elements of the cords are altered or
reversed in position, as thej often are in the placentas of a carpel,
he then pronounced thera to be " foliar." This latter condition, I
think, is undoubtedly true; but he does not, however, appear to
have noticed that they are very far from being absolute distinc-

tions. Thus, in his figure of the anatomy of Campanula medium
{op. cif. pi. 12. figs. 69, 70) there is an apparently truly axial
cylinder; but the bases of the ovary-cells are present; and in
fig. 72 the cords facing the septa constitute an " axial " ring,
while those facing the placenta have the trache® reversed. Again,
in his figure of BaLsam (pi. 10. fig. 34) there are five cords
oriented and symmetrically arranged in a circle as if axial, lut
the dorsal cords of tie carpels are already differentiated. Now
this latter condition of things is not at all infrequent. If the
reader will turn to my figures as follows :—i?^5^^« (ix. 5; Pi.
XXn^), Diantlus (x. 8 ; Pj. XXIV.). Silene (xi. 7 ; PI. XXV.),
Sedum {x^yii. ^- PI. XXVIIL), ^.^«Z^a (xLi. 6 ; PI. XXIX.),
Digitalis (xLii. 7 ; PI. XXX.), it will be seen that the cords are
still arranged more or less accurately as if axial ; but thev are
nevertheless carpellary, as the distinction between the dorsal and
placentary cords is already pronounced*.
With reference to the relative positions of the trachea and

phloem, it is an extremely common occurrence for the medullary
and other cords to have the tracheae either accurately localized in
the centre ofa cylinder of phloem, as in Primula, or else scattered
irregularly through it. I have no hesitation in saying that these
latter arrangements are the predominating ones in all floral
structures. Moreover, the methods of change of position of the
trachea) of a cord from an internal to a central or external
position are not always the same, as I shall explain later on.
Of this kind of research I am only acquainted with M. Ph.

van Tieghem's work as being anything approaching a general
consideration of the subject, with the sole exception of the
order OrcUdece

;
for this has been somewhat specially treated

For a further discussion on the orientation of cords &c.. I would refer
the reader to my work, 'The Origin of Floral Structures

'

(Int. Sci. See., lxiv.).
p. 71 &c.
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by several observers *. Moreover, with regard to Van Tiegliem*8

work, it is more especially tlie pistil to which he paid attention,

at least in his first paper ; thougli he snbsequently treated of

the anatomical details of the other organs of several flowers.

The present contribution does not pretend to be exhaustive,

but is an endeavour to open up a comparatively new field of obser-

vation ; for I am convinced that it will enable us to advance some
way nearer to the solution of several morphological problems, if

it do not actually solve the difficulties which have beset the inves-

tigations of floral structures.

PEDI:^'CLEs A?fD Pedicels.

Before treating of flowers, some remarks maybe made on the

axes of inflorescences. The anatomical details observable in them
contain several points of interest. Thus, while one is accustomed

to recognize a single and symmetrical circle of cords round a

central medulla as characteristic of exo":ens, and an irre^^ular

distribution as the peculiar feature of endogens, pedicels reveal

the fact that these arrangements can be reversed, and that the

exogenous type is frequently to be found in endogens and vice

versa. Thus, many pedicels of Endogens with six leaves to their

perianths have six cords as symmetrical in position as those of

Exogens. On the other hand, some exogenous plants may closely

resemble certain endogenous ones in the arrangement of their

cords. Thus, Anemone (it. 1; PI. XXIII.) has a double circle

of cords surrounding a lacuna in the medulla exactly like the

peduncle of a Daff'odil ; while the pedicel of the Apple (xxiv. 1
;

PI. XXVII.) cbsely resembles an ordinary endogenous stem.

Another point of resemblance lies in the supportive tissues,

namely, in the prevalence of pericycular sclerenchyma forming a

cylinder outside the cords. The eudoderm is not often distin-

guis^hable, though its position maybe occasionally presumed from

the localization of starch, and is recognizable in some order.^, as

the Cari/ojphylle:Sj and in Lonicera &c. If a flower be pendulous,

it is usually because the pedicel is more or less deficient in this

supportive tissue where the flower-stalk bends. The stiff* wirj

See *'0n the Floral Conformation of the Genus Cyprlpedium'^ by Dr. M.

T. Masters, Journ. Linn. Soc. vol. xiii. p. 402; also Prof. E. Pfitzer's *Mor.

phologiiche Studien iib. d. Orchideenbliithe/ Heidelberg, 1886.

V 2
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character of many, otherwise slender stalks, as of Iccia, Pinks, &c.,
IS attributable to the presence of this structure. In some cases
coUenchjma ans^yers the purpose, as in Cyclamen; and the
curious way in which tlie peduncles of this flower collapse when
fertihzatiou has not been effected is a consequence of the with-
holding of fluid; whereas in Ixia, if the flower be dead, the
sclerenchymatous cylinder of the peduncle is sufficient to enable
It to remain nearly as rigid as before.
Another distinctive feature between the two classes resides in theway the pedicels are formed in an umbel from a common peduncle.

Ifiis IS well seen by comparing Hihes (xxy. 1-3
; PI. XXYIII ) or

Primula U^ix 1-5 ;
PI. XXXI.) with JVarcissus Tazetta (l'vii.

V
'f ^V ,

^^•)- I^ ^^^ ^""ormer, a portion of the fibro-yascular
cylinder of the peduncle bulges out like a loop or horseshoe as
seen in a transverse section. The outermost cord or cords sepa-
rate off- and supply the bract, leaving two crescent-like portions,
their concavities facing each other. These close up and form a
small cjUnder for the future pedicel which will issue from the
HXil ot the bract. In some cases, if the peduncle contain a few
isolated cords and not a completely connected cylinder, the
trache* of each of the isolated cords multiply by ehorisis, spread
out like a fan, until, by repeated division, the outer ones meetand then collectively form a cylinder of themselves. This now
supplies the pedicel. Other cords pass out and supply the bracts,
isuch a method obtains in Erodhim. ^,V»/,,w,,^ r^^^ -i o . -n,

XXVI.)
;
and finds a parallel, in the way the stamens are suppliedWith i\. 0^r\i^Y*n\ nr^^A C 77T T 7- r ^^

EupTi

PI V^"^?f?'
' P^'^^"^'!^, ^'9' of Narcissus Tazetta (ltii. 1-7;

^i. X.X.Xll.\ contains a circle of large cords embedded in loose
parenchyma which has generally a lacuna in the centre. There is
usually a circumferential series of smaller cords irregularly dis-
posed. On reaching the solid node, the cords all follow oblique
directions, and branch in an extraordinarily confused manner.
Ihey then gradually rearrange themselves into groups of variable
numbers, such as five or six, or even so few as three if the pedicels
are of snmll diameter. The fundamental tissue being at first
uniform throughout, gradually becomes marked out into islets
which separate themselves by developing epidermides. Thence,
the petioles, often angular in section from their origin, are
perfectly formed.
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Passage from Pedicels to the Floral Eeceptacle.

Some peduncles and pedicels have just as many cords as there
are leaves to the perianth for con.siderable distances downwards.
It is, however, more often the case that the number does not
accurately coincide with them, there being one or two more or
less than the right number. These differences are immaterial

;

for if there be too few, one or two will divide, and so complete
the required number as they approach the calyx; or, as is more
generally tlie case, they all begin to increase by repeated radial

chorisis till a complete cylinder is formed, if it have not already

existed throughout the peduncle or pedicel.

Then, if the sepals have not a particularly broad base for their

insertion, one cord is given off to each sepal, and, having entered

it, divides into three or more, and may ramify in various de^^rees.

In other cases, as the Buttercup, Foxglove, &c., about five or

six cords are given off to eai-h eepal ; so that the ring (as seen in

a transverse section) is not divided so observably into definite

and prominent groups of cords. The broken ring now tends to

or quite closes up, and prepares for a new whorl. Here, however,

differences occur. In Banunculus and its allies (PI. XXIII.)

repeated lateral, i. e. radial, chorisis takes place, and small isolated

cords are sent off to the stamens and carpels. In other cases,

where the stamens are epipetalous, the sepaline and petaline

cords divide by tangential chorisis*; or it may be very irre-

gularly, and so supply cords for the stamens which thence stand

superposed to them, as in Lychnis.

In this way, for example, do the original cords of the five pri-

mary ''emergences" which develop into the androecium of the

Hollyhock branch by radial and tangential chorisis, and so give

rise to a multifold cluster of filaments and anthers ia a normal

flower (cf. 31alva^ xiiT. ; PI. XXV.).

In ordinary flowers each whorl has its own proper function :

but since their cords are all fundamentally alike when axial, it is

* I use tlie words ** radial" and *' tangential "as applied to chorisis in senses

opposite to those of Ph, van Tieghem, respectively; for he applies the words as

indicating the re.^idfs, not the processes. Thus, if two organs are superposed

and originate by chorisis from a common cord, he would calltlic chorisis radial^

because the resulting organs strand on the same radius. I call such chorisis

tavgryi^ial] for it convoys the idea of a section of the cord made parallel to the

tangent.
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not surprising, but altogether in accordance with the principles
01 Evolution, that the organs which receive them should be able
to interchange their functions. This possibility becomes very
apparent ui all kinds of monstrous flow.rs, so th'at nearly every
organ, from bract to carpel, ha. been known to atten.pt toa^sun.e
the cnaracter of every other. "When, however, we search for the
immediate causes, we are almost entirely bnfHed ; for we are now
dcahngMxththe subtle properties of life, u hich ar. at present
both unknown and aj)parently unknowable.

It IS not, however, necessary to appeal to teratolo-y; for in
every normal flower the extremely close connection between two
or more organs of different kinds may be seen in the Aict that it
js ot t„e commonest occurrence for a cord to branch, and each
branch to enter a difierent organ respectively. Thus, the cord
of the peta of Fnmula divides tangentially, and one branch
enters the hlament, the other into the petal-lobe. Two parti-
cular cords of the circle in I>elcnyo>uu>n .onale divide radially
and w nle one supplies a petal, the other forms a lateral vein ina sepal (xvn. 3-5

;
PI. XXYI.). Again, a sepaline cord cf Cam-

panula mechum supplies a dorsal carpellary, a staminal, and a
petaline cord as well.

Eel\mox of Cords.

This IS a phenomenon which may be regarded as the converse
ot chorisis. The process is effected in several ways .—Thus (1) a
broken vascular cylinder may become entire by increasing thenumber of the cords by radial chorisis till they all meet; so
tl>at from there having been a fe^^', say four or five only, they willform a completely connected cylinder. This is of frequent occur-
rence m pedicels in order to prepare for the floral members.
Again when a circle has thus become broken by furnishing any
o^ieof the whorls with its particular and definite number of cords,
the remaining ones may close up again by radial chorisis foranother whorl, and so on.

(2) Besides the closing up of entire circles, retaining, howevera niedulla within them, forming a vascular cylinder, individua

^embers of two distinct groups may coalesce. This is seen inFdargonium, as will be described in detail hereafter.
(.i) An axial circle may contract uutil the medulla vanishes

;
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and it becomes a single cord of trachea when the ovules are
reaciied.

(4) An isolated cord of a peduncle with its wedge-like mass of
tracheae may increase in size like a fan, the outer portions con-
tinually branching till tliey meet at the other end of a diameter,
and so form a complete cylinder, which then constitutes the
vascular cord of a pedicel. This occurs in IJrodium cicutarium
(xvr. 1-3

;
PL XX.YL) in forming the three pedicels of the umbel

of that flower.

(5) Another form of union occurs when two adjacent members
say the cords of two sepals, throw off right and left portions
which meet

;
they then may coalesce and run up the middle of

the next membrane lying between them, of the following walls.
This is what takes place in Campanula Medium, in order to supply
the corolla w^ith its five midribs, as illustrated by Ph. van
Teighem. (See also Calendula, xxxvr. 10, 11; and Jasione
SXXIX. 4 ; PI. XXIX.

)

(G) Another illustration is seen in the Umhdliferce (xttt-
Pl. XXVIII.). The two carpels stand face to face with the
gins in contact. The cords proper to the margins or placentas
ought to be four in number; but as only one ovule is developed
in each ovary-cell, tliey are reduced to two. These, which are
slightly divergent at tlie base, soon coalesce, aud form the one
cord which runs up the middle of the common tissue between the
ovary-cells. The cord becomes isolated in the ripe state of the
fruit, and constitutes the so-called stylopod, which is therefore
not axial, but carpellary.

(7) Though marginal cords of carpels are usually quite distinct
from the dorsal, except by being connected by lateral branches
which anastomose with it, in Ranunculus Flammula (iii. 3;
PI. XXIII.) the two marginals run to the top of the ovary, then
curling over it, pass down the opposite side, and finally join the
dorsal cord.

^

Other instances might be given; but the preceding illustra-
tions will be sufficient to show how frequent and various are the
methods of union and reunion between the cords.

EEAEHAXOEilENT OF THE ELEMENTS OF TUE CoEDS.

I have already said that as long as cords are axial in a peduncle
or pedicel, the tracheae are situated on the inner angle, and thd
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phloem on the outer part of the Medge-sliaped cord, as seen in a
transverse section. There may be an indentation on the phloem,
thus giving a cordate appearance. This indicates a preparation
for chorisis. AVlien the cords pass into the floral receptacle, the
tracliese begin to lose their precise arrangement, first, by spreading
laterally and by multiplying the trachea; by radial chorisis. The
latter then often become central within a circular phloem ; or, if

this be oval or irregular in outline, the trachete are dispersed
throughout it.

Thus when they form the ribs and veins of petals, the cords are
mostly cylindrical *, with the tracheje central. When, however,
they are destined to supply the margins of the carpels and thence
to send ofFbranclilets to the ovules, a section shows great irregu-
larities

; while the tracheae may pass from one, the inner, side of
the phloem to the outer, i. e. facing the ovary-cell. The appear-
ance of a circular ring of cords being axial is of course heightened
wlien there is a central medulla within the circle of cords. As
soon, however, as the medulla vanishes by the gradual constric-
tion of the vascular cylinder, then M. van Tieghem considers
the axis to be extinct. This, as a rule, takes place at least as
Boon as the level of the lowest ovules is readied.

^

Now, every carpel is theoretically, and indeed normally, pro-
vided with three cords, one dorsal and two marginals or pla-
ceutary. If the pistil have an axile placentation, then all the
pairs of marginal cords may be grouped round a central medulla
as if axial, and the trachej© may or may not be oriented inwards t.
The three cords have branched from a common stem below ; and
I N\ould regard the point where they have thus separated as the
termination of their axial existence, and at least would call
them poieniiaUy foliar, although the trachese may still remain
faciig the centre.

Eranthis (it. 4 ; PI. XXIII.)
are, so to say, already sketched out in the receptacle before
they become actually free from each other; and although the
marginal cords have their trachcfe oriented inwards, the three

XXVIII
are decidedly wedge-shaped. Sfdum Telephium (xxvii. 4 ; PL XXVIII.) forms
a complete cylinder within the ovary-ceils ; but it really represents placental
cor la, as tlie dorsal cords are present.

t They are so in Sedum (xxvii. 4-6;
central in Primula (xmx. 8 ; PI. XXXI.).

tracbcfip
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cords belonging to each capellary leaf are plainly differentiated at

this early stage.

The ways by which the Irachese may change their position from
the inner angle to a ce/itral one ia the cord, or to the opposite
side, are at least three in number. The whole cord may twist
round, as do the n:arginal cords of the pistil of Hellebore;
or, secondly, it may divide into two which rotate, according to
Van Tieghem, as in Geranium longipes-, or the tracheas may pass
obliquely upwards through the phloem, and come out at the
other side, as do the marginal cords of the carpels of Ivy. This
last method seems to me to be the more usual case with pla^

centary, that is marginal, cords, which come up from the axis

with the trachea? oriented inwards, but which finally must
supply cords to the ovules, which lie on the oi)posite side of
them*.

U^'DIFFEREXTIATED OK AunKSTED StATE OF CaHPELS.

This feature plays a very important part and tends to obscure
greatly the proper interpretation where cohesions and adhesions
are concerned

;
for I believe that with rare, even if there be any,

exceptions the apparently central medulla with the circle of

marginal or placcntary cords of a pistil is entirely due to the

fusion of the margins of the carpels, tlie epidcrmides being
arrested, so that the combined hypertrophied mesophylls form
the central parenchymatous column of axile placentations. This
is not only testified to by the arrangement of the tracliea?, but
by the fact that the central mass often divides up into as many
pieces as there are carpels, in the upper part of the ovary. Thus,
comparing figs. 1 and 2 with figs. 3 and 4 of Gladiolus (lx.

;

PI. XXXII.), it will be seen that the cords in the centre of fig. 1

look like those of an ordinary endogenous stem; but that they
are potentially marginal is evident, as the dorsal carpellary cords
are likewise present. Fig. 3 shows how the central tissue breaks
up into three pieces belonging to the three carpels, no axis proper
at all being present.

Another and conspicuous instance of arrest is seen between an
inferior orary and the receptacular tube into which it is merged

;

80 that the internal tissues of the two organs become conflnent

* For a description of irdlebore, Impalicns, and Ivy, see * Oi'igin of Floral
Structures/ p 6i srqq^
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as in the Currant. In the Ivy (xxxi., PI. XXVIII.) the cords of
a I tne ^vhor]s occur together, so that the inferior ovary of that
plan contains on the cireu.nference cords belonging to the calvz,
corolla, and stamens, as well as the dorsal cords of the ca-pel.,
the nargmal carpellary cords being near the middle; while all
that IS differentiated of the ovaries is the inner epidermis of each
ovary-cell with its ovule.

One can therefore only draw a line passing round the dorsal
cord, including the ovary-cell below it and the two adjacent
marginal cords as well, to pronounce how much belongs to a
«.ngle carpel. I would not hesitate to call everything included
^.tlun this imaginary circle as foliar; so that nothing would be
axial except the boundary, /. .. the epidermis and a certain
amount of subjacent tissue: while nothing in the middle what-
ever would hf^ o^.M t-u. .r _ , , . .._ _.ver woum be axial. The above description will be better
understood bv refernno- fr. +1..^ ^ •

i ,

Calendula (xxxvi

,

XXXII., p. 195), &c.
(lx., pi.

The CoHEsiojf or Cakpels.
The important feature of the arrest of development which takes

place whenever two organs are congenitally united, cannot be too
emphatically emphasized, as much confusion has arisen in con-

rlTrZ' n
' '''^' "^ recognition of this fact, especially withregard to the nature of the receptacular tube. This arrest will

ZeZ T7"f '^" '"°"^ '^ '^' ^-^^^^ --I- - -ell as of
tiie fiec-central placenta of the Prlmulacec^ *.

dlffcZT^- ^l"''^J"^^ons.~X, niight be anticipated, there is

htt t f ^'["''^ '"^ "^'^^ 1^'^^^^^- respectively. In the

or of I
» i" "^t"

^'' '^' ""^^'---^b—^ of the triple group,

to bee ;: .^°T^^7 "-^-Ped group belonging to each carpel

t and T' 1' "^ '°''^' "^^ '^'' °^'^^^-^^" t° '-'PP^- between

Lethpr'^
'"'^ ^^"'''^i'^i"g Portions, which may be fused to-

fords re /7r;?' '^" ^^"^^^^ ^^^^^ '' °^«^^--^ -^P^"-/

i?i";x ^TixivT't '""
i^ -^"'f

^^ Placentation, as in
« (IX.

,
n.XXn .), after supplying the stamens, a more or

been fully discussed, I must refer the reader
for dotadt

: see Index, " Arrest"
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less complete ring is formed by '' closing up." This, then, breaks

up into twOj three, or more groups for the placentas, with interme-

diate smaller cords for the dorsal. In Bibes (xxv. 5; PI. XXVIII.),
whicli has a receptacular tube, there are four additional cords

present besides the dorsal and marginal carpellarj. These four

sup^Dly part of the perianth and are inserted in alternating posi-

tions witli the four carpellary cords. This may be likened to the

way in which a leaf of this plant is inserted ou the branch. It

has three cords in the petiole which pass down the axial cylinder,

while intermediate ones pass up the stem between them.

Certain anomalies have long been noticed in the structure of

the fruit of Papaveracecs and CnicifercE, especially as to the

character of the placentas with the stigmas superposed to them.

To endeavour to arrive at some interpretation of tlie anomalies,

we must compare them with the behaviour of an original or po-
tential carpellary cord while within an axis. For at this point

we find marked differences between the cords of these orders and
those of others, such, for example, as of Hellebore, Eranthis, or

Aconite. In tliese latter a cord in the axis, which is destined to

give rise to a carpel, divides into tliree branches, one being dorsal,

the other two marginal or j)lacentary, while the ovary-cell appears

between them {Eranthis, iv. G-9 ; PL XXllI.)- In Papaver (v.)

and EschsclioUzia (vr. ; PI. XXIII.) a certain number of cords

appear ivhich at once supply the placentas and do nothiug else.

They do not divide into triplets ; nor, if we compare these with-

Viola (VIII.) and Reseda (ix. ; PI. XXIA^), wliich have parietal

placentas, do we find, as in them, distinct dorsal cords. In these

latter genera, besides the presence of large pkcentary cords, there

are smaller dorsal ones alternate in position icith them. Hence it.

would seem that in Cruciferous and Papaveraceous plants we
have an extremely arrested or undifferentiated condition of the

carpellary cords; so that the large cords of the Wallflower which
stand between the lunger pair of stamens (vii. 7) only develop

into a pair of closely approximated placental cords with no dif- !

fereutiated dorsal cord at all. Hence the carpellary leaf wliich '

this cord ought to belong to would, theoretically, assume the ^

form of the needle-like leaf of a Pine ; but only possessing two
/

marginal cords and no dorsal one (like the petal of a Composite).
\

The consequence is that the stigma arising from these two
approximate foliar edges will necessarily stand directly over the
placentas.
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rvT?7!"'''-r?'^^'"''"""'^'
^"^ ^"°^* °^ *^'^ lateral stamens

lyir. 7) might be regarded also as two abortive placental cords.
Ihis ,s countenanced by the fact that in Tefrapoma a stigma arisesover the summit of them, just as two extra stigmas are borne by

I10H altered for the simple purpose of nourishing the val.es, justas the extra cords between the placentas do the same in Poppies.The result is that wl,ile the, so to say, "valvular carpels ''
of

oZ TlV b,oad and devoid of placentas and stigmas, the

b we? :f "'
''r

^'^^"^^^^ ^^^ ^^^^•^°^' -d ^he d:hiscence
betvveen the carpels takes place along the lines of marginal
sutures.

Fbee Formation of Traciieids.
The system of cords formed in the wall of the ovary of Poppies,

Bten at c tissue embedded within the parenchyma. They have no
conueet^on with any cords arising f.om the axis from beloV.Aftei supplymg the stamens (r. 5 ; Pi. XXIII.) nothing but the
placental cords exist (y. 6), and the elaborately ramitVing cords

wS !"^^'^"r"j
'^PP^^^ ^^=" ^' ^> -^- y-'^- ind;pendently

TMtlin the wall and branch upwards and laterally as well as hori-
zontally towards the central ovarian cavity (fi^ 8)

oZiLf^ f'T
^''.'*'"'' ^^°"'" ^" ^^ ^^ ^ g'-^^P «f tracheids

31 ^'^i: " ' P"'' ^^ ^*^^-^^^^ '^^-t-^ between theovarian cords la the Bora^inece (xlvii. and xltlu. ; PI. XXX.).

HONET-SECRETIXG GlAXDS AND DiSKS.

case htf^
'"^^''^^ '^^"'^^ *'^^ g^^^^-—^- I- no

thrm .r I'^
'""^ v.'-^^cular structure strictly speaking proper to

aZ '^.'Tf^'\
"^'^^^'^^ ^^^ hypodermal tissue wfth not evenany associated cords of neighbouring organs. In the male flowers

am PI TT^^/f ';
'' ' ' ^\.^^Y.) and Burns sempervirens

bnf thl' . T

'^ '"'"^^^''^
^"'^"P^^^ *^^ P«^^i^io« of the pistil,

only reaches the base of the secretive tissue. In the Z.i.W.

o^l:.^\ '
^^- ^^^-^ '^^ dorsal-carpellary cord spread,out and forms a network behind the disk or gland, but contracts
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again oil passing up the outer wall of tlie ovarian cell, forming a
very curious arrangement as seen in a transverse section. It may
be the means of supplying the hypertrophied tissue of the gland
with nourishment; but the gland itself is only an expansion of
the superficial tissue at the base of the ovary.

With inferior ovaries the glandular structure is mostly the base
of the styles, as in JlmbelUferoe and Caprifoliacece, or the exposed
part of the summit of the ovary, as in l\j, or both may assi^t in
the formation of it. A curious case is tlie septal glands of some
Monocotyledons (ltii. 10*; lx. 3; PI. XXXII.). These a.i.e
from a partial dilferentiation of the two epidermides of the walls
of the carpels iu contact, which together constitute a septum of
the ovary f.

I have elsewhere described what appears to me to be a probable
origin of glands, namely the irritation set up by insect agencies

;

so will refer the reader to my work on ' Origin of Floral Struc-
tures,' chap. xvi. p. 110.

DESCRIPTION or FIGUEES.

Orders and Genera illustrated.

I. EAXujfcuLACE^.— I. Clematis (p. 165; PL XXIII.). ir.

Anemone (p. 165 ; PI. XXIIL). iii. Ranunculus (p. 165;
PI. XXIIL). IV. Eranthis (p. 166; PI. XXIIL).

II. Papaterace^.—T. Papaver (p. 166 ; PI. XXIIL). yi.

EschscJiolfzia (p. 167 ; PI. XXIIL).
III. Crucifeu^.—Tli. Cheiranthusi^.lQS; PI. XXIV.).
IV. V10LACE.F.—viir. Viola (p. 169; PI. XXIV.).
V. EESEDACE.E.—IX. Resecla (p. 169; Pi. XXIV.).
VL Cartopiitlle^.— X. Dianthus {^.170 ; PI. XXIV.). xi.

Sile7ie (p. 170; PI. XXV.). xil. LijcTinis (p. 171;
PI. XXV.).

VII. Maltace^.—xiir. Malva (p. 173 ; PI. XXV.).
VIIL Htpertcinej^.—XIV. Hypericum (p. 173 ; Y\. XXVL).
IX. Gerakiaceje.—XV. Geranium (p. 174 ; Pi. XXVL). xvi.

Urodium (p. 175 ; PI. XXVL). xvil. Pelargonium
(p. 175 ; PI. XXVL). xviri. Tropceolum (p. 177 ; PI
XXVIL).

t See Mr. E. H. Actou'g paper, " On the Formation of Sugars in the Septal
Gbnds of Narcissas,;' Ann. of Bot. vol. ii. p. 5^.
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X. LEGUMiJfos^.—XIX. Cj/fisus (p. 177 ; PI. XXVII.).
XX. Cercis (p. 17S ; PI. XXVII.). xxr. Zotus

(p. 178; PI. XXVJI.). XXII. Fisum (p. 178;
PL XXVIL). XXIII. Ceratonia (p. 170 ; PI.

XXVII.).
XL EosACE^.—xxiT. Pyrus (p. 179; PI. XXVIL).

XII. SAXIFEAGEiE.—XXT. Bihes (p. ISO; PI. XXVIIL).
XXTI. Escallonia (p. 180 ; PI. XXVIIL).

XIII. Crassulace^.—xxTii. Seclum(-p. 180; PI. XXVIIL).
XIV. Onageace^.—xxYiii. Fuchsia (p. 181; PI. XXVIIL).
XV. IJMBELLirERiE.— XXIX. Angelica (p. 181; PL

XXVIIL). XXX. Daucus (p. 182 ; PL XXVIIL).
XVI. Araliace^.—XXXI. Hedera (p. 182 ; PL XXVIIL).
XVIL CAPRiroLiACEiE.— XXXII. Lonicera (p. 182; PJ.

•)•

). XXXIII. Leycesteria (p. 183 ; PL

XVIII. Valeriaxe.'e.—xxxiT. ro7m«nc(p.l83;PLXXIX.).
XIX. DiPSACEiE.—xxxT. Scahiosa (p. 184 ; PL XXIX.).
XX. Composite.—xxxYi. Calendula {p. 184; PL XXIX.).

xxxTii. ^^^oc^o?>v>(p.l85;PLXXIX.). xxxYiii.
Artemisia (p. 185 ; PL XXIX.).

XXL Campanulace^.— xxxix. Jasione (p. 18G ; PI.

XXIL Ericace^.—XL. Erica (p. 186; PL XXIX.). xli.

Azalea (p. 187 ; PL XXIX.).
XXIII. SCEOPHIJLARIKE^.

XLiii. Penstemon (p. 187 ; PL XXX.).
)

XXIV. Labiat.^.—xLiT. Lamium (p. 187 ; PL XXX.). xlt.
Staclrys (p. 188 ; PL XXX.). XLTi. Ballota (p. 188

:

PL XXX.).
^

BoBAGiifEiE.—XLTii. SympJiytum{^.lSQ ; PI. XXX.)
XLTiii. Echium (p. 189 ; PL XXX.).

XXVL Primulace^.—XLix. Pr/ww?a(p.l89
; PL XXXI.)

XXVIL PoLTGO-ACE^.—L. Pheum (p. 191 ; PL XXXL).
XXVIIL Aeistolochiaceje.—LI. Aristolochia (v 191 • PI

XXXL).
-^

XXIX. EUPHOBBIACE^.— LII. Euphorhia (p. 191 ; PI
XXXL). iiii. Puxus (p. 192; PL XXXL).

XXX. SaLICACE^.—LIT. SaK-K {-n 1 Q9 . p] XXXL). IT

XXX
Populus (p. 193 ; PL XXXL).

(p. 193 ; PL XXXXL)
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XXXII. Ajiartllidaceje.—lvii. JVarcissus (p. 194; Pl.
XXXII.). LViir. Galanthus (p. 194 ; PI. XXXII.).

.
Iridace^.—Lix. Crocus (p. 195 ; P]. XXXII.). lx.

Gladiolus (p. 195 ; PI. XXXII.).
XXXIV. LiLiACEJE.—Lxr. Asjphodelus (p. 195 ; PI. XXXII.).

I. RAXUNCULACEiE (PL XXIII.).-i. Clematis Yitalba.
The pedicel usually contains from five to eight cords arran^red
in a circle (1). Tliej then begin to spread out and become fan-
shaped (2), multiplying by lateral chorisis, until a complete circle
is seen in section (3). This gives off three or four branches to
each sepal. The ring continues to increase by radial chorisja
and small cords are thrown off for the stamens, each issuing from
a sort of bulbous base (4 and 4 a). Figures 5 and 6 repre.^ent
two sections near the apex of the floral receptacle cuttin- throu-h
the carpcllary cords. Of these there are but few, sometimes only
five are left (6), tlms revealing their phyllotactical origin. As
soon as the carpellary region is reached, tlie branches increase in
thickness in a marked manner (7, 8) before sending off slender
cords to the carpels. This curious augmentation is well seen in
radial and tangential sections (7, 8). The cord on reaching the
base of the carpel divides, sending off one branch to the apex of
the style, the other ascends the margin of the carpellary leaf and
supplies the single pendulous ovule with its cord (9).

II. AxEMO.NE coRON-ARiA.—The peduncle about an inch below
the involucre agrees closely in its anatomical structure with that
oi Narcissus, Ornithogalum, &c., for it contains two somewhat
irregular circles of cords around a lacuna (1), those of the inner
circle being considerably the larger. On approaching the invo-
lucre the cords increase in number and unite in various ways.
Figure 2 represents three cases. The branches sent off" to the
circi.mference enter and ramify within the three leaves of the
involucre. After having done this, the axial cords first resume
their former arrangement, as in fig. 1 ; they then form a single
circle, by the smaller cords becoming intercalated between the
larger of the previously more central ring. Each sepal now
receives its supply of cords and the ring closes up again, increases
by chorisis, and behaves as in Clematis.

Ill EAKuifCULus FLAMMrLA.-In the flower of this species,
which IS somewhat degraded, I found in one instance, but did not
succeed m repeating the observation, that the papilla of the

r
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stigma were remarkal)]J long, Leing suggestive ofan approacli to an
anemophilous condition. Around the.se papillfe tlio pollen-lubea
clung and twisted just like tendrils (1). Pigure 2 represents a
portion of a staminal whorl, the filaments have a contraction at
the base, while the receptacle has a papillose surface.
The cord which supplies a carpel divides at first into two

branches, one being dorsal, the other marginal or placental. The
latter supplies the basal ovule with a brancli and then passes over
the ovary and curls backwards, finally joining the dorsal cord
near the summit (3).

^

IV. Eraxtuis nrEMALis.—The peduncle contains a single
circle of large and small cords surrounding a central lacuna (l).

After supplying the involucre the ring re-forms and then the
cords incrense till they form a complete pentangular prism (2),
whicli sends off five branches to the sepals ; the method of sup-
plying the stamens is the same as in other cases. On arriving
at the summit of the receptacle the remaining cords are at firs't

circular (.3) ;
they then become grouped into triplets (4), each

group being finally enclosed in a quadrangular mass of tissue,
the.e masses, which vary in number, being all united by their
bases (5). Ench of them now becomes rounded and isolated,
oontamuig three cords (6). The tracheje are central in position.
One cord separates from the other two (7) and becomes dorsal
(8) ; the others are placentary (9).

II. PAPAYEEACE.^._v. Papater RncEAs.-The pedicel
contama a circle of large and small cords (1). These increase
untd a complete circle is formed (2, 3). A large number of cords
are then guen ofl^, which branch in a dendritic manner towards
the circumference in order to supply the two sepals (3) and the
four petals (4,^). The somewhat disarranged circle now closes
up again and, becoming symmetrical, proceeds to supply the
stamens, just as in Banunculacece (5, st.). Just below the pistil
sections show from five to ten large cords which stand in front of
and are destined to supply, the placentiferous plate-like processes
(6). Intermediate with these cords there are at first no tracheids
at all, but a branching merfstematic process can be seen inserted
in the cellular tissue (7). This will be differentiated into inde-
pendent groups of tracheids ( 7 «), finally branching in all directions
especially towards the ovarian cavity (8, tr) and up the wall of
the ovary. Sections a little higher up than that represented in
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figure 8 show the cords running vertically upwards, there being
three or more together in different pistils {cf. 9 and 10, tr). The
placental cords send off innumerable branches to the ovules
scattered over the vertical walls of the placentiferous plates ;

these consist of a spongy parencliyma and serve as condueting-
tissue for the pollen-tubes.

Decaying capsules with the skeleton exposed reveal the struc-
ture very well, by showing how these extra tracbeids terminate
above, just below the " pore," and fail to reach the axis below,
but are suspended by lateral branches which unite them to the
placental cords.

The only otlier instances known to me of an entirely indepen-
dent origin of tracheids are certain star-like clusters which arise

freely between the positions of the ovary-cells in the Boraginem
(see XLTir. 6, 7 ; and xltiii. 2 : PI. XXX.).

VT. EscnscHOLTZiA CALiFORNiCA,—This flower has a form of
receptacular tube with the pistil free in the centre. The distri-

bution of cords is not witliout some resemblance to tliat of Pnmus.
The pedicel contains a circle of cords (1). These begin to increase

by radial chorisis till a tolerably complete circle is formed just
below the commencement of the funnel-shaped tube (2). A
considerable number of cords now pass off to the circumfe
to supply the sepals (3 and 4, s.). Another portion of the ring
separates for the petals and stamens (4, st., 5, 6), and a third ring

becomes isolated within them, which belongs to the pistil (4).

The stamens are supplied in various ways. The coras first

appear in clusters as the trachese of particular ones isolate them-
selves (4), and they separate either by radial or tangential cho-
risis, or else, so to say, break up into groups of three or four (5,

6). The cords of the four petals are not distinguishable.

The pistiline group of cords isolated in the middle consists of
eight cords at first, arranged in the form of an ellipse (4), each of
the two (at the ends of the shorter axis) facing one another
separate into two or three (7, pi.). If there are two, each belongs
to a placenta (8) ;

if three, then the central one appears to supply
the ovules (7). The other large cords send up small branches (9),
all of which help to supply the ovarian walls (8). As the ovary
contracts at the base of the style, the cords form four groups
which then pass off into the four styles (10). This appears to
show that the cords at the extremities of the long axis ^re poten-
tially marginal or placentary ; and as EscTisclioltzia has sometimes

LIXX. JOURN.—BOTANY, VOL. XXVUI. O
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SIX styles, it looks as i£ other cords might be marginal as well,
but are now arrested so as simply to supply the wall of the ovary,
just as do the alternate branching systems of Pajjaver.

III. CinjCIPEEJE(Pl.XXIV.).—Tii. Cheiua^thus Cheibi.
W These multiply

and change from a circular to an elliptical arrangement (2, 3).
The two cords at the extremities of the long axis are the first to
pass off to supply the lateral sepals (-i); not the antero-posterior
pair, which, although uverlapping the lateral sepals in aestivation,
receive their cords after them (5). The section now shows a
quadrangular arrangement, the four corners supplying the four
petals with their cords (5, 6, 7, p.), while fresh ones appear
superposed to the lateral sepals by the closing up of the cylinder.
These now prepare for the two shorter stamens (G, l.st.). The
glands (G) appear between the sepals and these stamens. The
cords for the taller pair now appear close heside those of the
petals (6, 7, p.st.)

; while another group of trachea) stands be-
tween the two cords which belong to the taller pair of stamens
(7, pi). This group becomes the marginal cords of a carpel.

I have italicized the words above in order to emphasize the
fact that the pairs of longer stamens are not due to chorisis from
an originally single stamen, as there is a cluster of carj;ellary
trachea} letiveen them, as shown in figures 7 and 8.

Tlie pistil is provided for by the tico groups, one from each, /. e.,
the anterior and the posterior side (7, ph), and two pairs of
cords situated laterally. Their origins become clear, inasumch
as these lateral pairs had at first the staminal cord between them •

while the posterior and anterior carpellary cords staud between
the two stamens of each of the larger pair. The pairs of lateral
cords pass up into the valves (9, v.), while the otliers nourish the
placentas and ovules (9, pi.). In the style, the latter have
dwindled to minute cords, the former cords having become the
larger ones (10).

The disconnected origin of the tour carpellary groups coun-
tenances the idea that they represent four carpels, as illustrated
by Tetrapoma, which has four styles. This genus is therefore
comparable in this respect to Eschscholtzia in the Papaveracec, *.

I have discussed the origin of the binary and quaternary features of a
Cruciferous flower „. my work 'On the Origin of Floral Structi.res,' p. 31, to
which I would here refer the reader ; as well as in a paper " On the structure
of a Cruciferous Flower," in Trans. Linn. Soc. 2nd ser. (Botanv), vol. i. p 191.
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IV. VIOLACEiE (PL XXIV.)—vm. Viola tricolor.—The
peduncle of a Pansy lias four large cords (1). These increase and

form a complete circle^ seen on a level through the basal ap-

pendages of the sepals (2). They now throw off five large cords

for the sepals (3, s.); the three posterior being given off rather

earlier than the two anterior, i. e.^ on the same side as the cal-

carate petal (3, p,), A section a little higher shows the five

cords ramifying in the lobes of each sepal (i). The next section

reveals a very unusual condition of things, for instead of the

remaining cords closing up and forming a circle again, they pro-

duce a sort of platform of interlacing tracheae embedded in

phloem (5). These then ari^ange themselves into a somewhat
triangular mass with three small ones alternating with them (6).

The " corners " rise up and supply the three placentas (7, pi,)
; the

three latter (instead of running straight up the wall of the

ovary as will be seen in Beseda) bifurcate (9, a), and the branches

run up beside the placentas, leaving a space devoid of cords (8,

9, 5/>.). This allows the ovary to break into three valves 3 an

impossibility in Mignonette, as in that plant the dorsal cords run

up midway between the placentas and are connected by trans-

verse cords. Figure 10 represents a general diagram showing

the distribution of all the cords.

V. EESEDACE^ (PL XXIV.)-—ix. Eeseda odorata.—There
are about eight cords in a pedicel (1). These multiply, but in-

stead of forming at first a complete ring, the vascular cylinder

appears deeply indented (2). The object of this becomes clear

ill the next section, in that it is a preparation for forming two very

perfect circles of cords (3, 4). The outer one sends off twelve

cords for the sepals. Each sepal has, besides its midrib, a branch

from each of the forking intermediate cords ; so that there are

three cords in each sepal (as shown by the bracket, 4, s,). The

corolla being so extremely atrophied, the petaline cords are not

recognizable. The outer circular series now sends off cords for

the numerous stamens ; while the cords of tlie inner circle com-

bine to form six groups (5-7), three, the larger ones {pi*), supply

the placentas, and three smaller form the dorsal cords (</.). The
former send offhorizontal branches to meet the latter (8). Hence,

not only are tliere no vacant sj)aces down the wall of the ovary

as in Viola^ where the ovary can split into three valves, but in

Heseda it is prevented from doing so by the horizontal connecting-

ring. It is compelled, therefore, to open only at tlie summit.

o2
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VI. CAETOPIIYLLE^ (Pis. XXIV.,XXV.).—Tribe Sileueje.

X. DiANTiius BAR15ATUS.—Au oval ring of cords in tlie pedicel

sends off two pairs of cords for the bracts (1). The rest then
close up for tlie calyx (2) ; for this, ten principal cords are given
off (3 aiid 4, s.)

; and the riug closes up again, forming a sub-

pentagonal arrangement (4). This now provides five isolated

cords for the sepaline stamens (•", s.sf.), and the five petals are

separated off nearly at tlie same time (5, p.) ; so that another
pentagon is left. Between this and the petals is the cellular disk

(7, D). Each petaliue cord subsequently gives rise to a staminal
(G, a and h).

The ceutral pentagon now contracts (7), changes its form, and
breaks up into four masses, arranged in an oval manner (8). The
two nearest the centre divide into four (9, 10), of which two
coalesce and form a central placentary group (10, 11, 12, pi),
at which period the ovarian cavities appear (10-12, ov.). Hence
the axis has now become extinct. Pour cords are now isolated

on the circumference, two being dorsal and two situated at the
ends of the septum (11). The dorsal also multiply by radial

chorisis and give rise to smaller cords (11). Tlie central cluster

now becomes cruciate (12) in order to supply branches to the
four placentas corresponding to the four margins of the two
carpels of the pistil (13).

XI. SiLEisE INFLATA (PI. XXV)—Tlicrc arc five cords in the
pedicel of a flower of this plant. It furnishes a case in which
the pericycle is particularly well seen. It is indicated by a
circular band in fig. 1. The cords increase till a complete circle

IS formed. This gives off five strong cords and five smaller ones
opposite to the petals for the calyx (2). These rapidly divide
mto twenty

;
the remainder close up into a pentagonal prism (3),

which now separates into two series of five each, the cords assum-
ing a horseshoe shape (4). The outer cords supply the five

petals (5,^.), each of wliich gives rise to a staminal cord (o, p.sf.)

;

the cords of the five calycine stamens having also appeared (5,
s.sf.). A central ring is left : this breaks up into three large
placentary cords and three smaller dorsal ones (G) alternating in

position, just as iu liescda (ix. 5-7). The three larger (7, pi)
•lose up, approach the centre, and gradually become fused together,
having the trachea^ scattered about the middle of the phloem (8).
The latter finally arrange themselves into three radiatiujr lines
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to supply ovular cords (9, 10). The circumferential cords, i. e.

originally the tliree outer and dorsal (7, d.\ have increased in

number (8-10). Here, therefore, there is no trace of an axial

system after the breaking-up of the circle in fig. 5 into the three

larger and three smaller cords (6). I would, therefore, draw
the line between the axial and carpcllary cords^ between figures 5

and 6 ; for in the latter we have the three carpellary systems

clearly diflferentiated ; although the tracheae are within and the

phloem icitlioitt in each cord, just as if they were really axial

and surrounding a central medulla.

Figure 10 represents a section higher up the ovary, and shows

the placentas, which arc of course double, to which the ovules are

attached.

XII. LxCHNis nioiCA.—The pedicel of the male flower con-

tains four or five cords which lie on a circle (1). They increase

till they form a comj^lete ring (2), which then provides ten

cords for the sepals (3). Two portions (4, p,), one on each side

of the margmal cords of the sepals (4, w.,?.), are set apart as pcta-

line cords, which thus retain their trachea) in pairs, thereby indi-

cating their origin (4, o^p). About five masses of phloem with

scarcely perceptible trachece form a broken ring within tiiese

petaline cords (5), and give rise to tlie ten stamens (G, st ).

Pigures 7 and 8 represent vertical sections. In tlie cup-shaped

depression within the stamens there is formed a honey-gland (8>

9, G) ; but the rudiment of the pistil in no way contributes to its

formation, as it contains no cords.

It should be observed that the petaline stamens arc not given

off' from the petaline cords in so pronounced a manner aa in

Diaiithus (x. 5, G) ; but they appear to be formed from the more

central masses of phloi^m instead, and quite independently of the

petals (5, G).

In the female flower the cords at the base of the calyx form a

complete ring and give off ten cords for the sepals (as in fig. 3),

Then a pentagon with five exterior and prominent cords remains :

these latter are for the petals (10, p,). As soon as tliey, to-

gether with the rudiments of the staminal cords, have become

isolated (11, rudM.), another pentagon then appears, alternate in

position witli the former (12). It consists of five large clusters

of tracheae and five smaller ones. These arc for the carpels,

already thus sketched out ; for the larger groups will become
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differentiated into anti-petalinc placental cords and the smaller
into anti-sepaline dorsal ones. Hence the axis has no longer
any part ni the structure of the pistil.

The five large placental groups of tracheae assume at first a tri-
lobed form (14) ;

then the shape of U's or V's, the central lobe (m)
forming a separate cord situated iu the angle. The result is that
the Uvo rows of ovules belonging to each carpel ultimately face
the mid-nb o± the carpels (19); the margins have, so to saj, met
in the middle and then turned outwards again-not unlike what
takes place in CucurMfacec^, but to a less extent. The conduct-
ing-tissue beWeen the rows of ovules which faces the remnant of
the septa is therefore, as also the whole of the central mass ofparenchyma, simply the hypertrophied margins which are alltused together m forming the column.
As the distribution of the cords is somewhat complicated, itmay be advisable to explain the details a little more fully Thereader must first carefully compare figs. 14, 15, and 16, and

n al) a^d Ir^^^'f'^'' T""''
- (14» -) becomes iso'lat din (lo) and (16, septal or ,«), then passes finally to the cir-

them. .)

The most important point, however, to olserve is that o„obranch of oach of the two adjacent " U', " meet, th othe a"dform, a .nglo hna Thn, the two branches nnder ,.o. in fl" 15a«i 16 coaksce and form the nppermost arm of the pentagon
(17), and iinallj. the ray of cord, (19) leading to the o X
r'% io r' "" ""'"^ ''"""'"'' "itl- tl- -Pta still exi tin.

a'n-dtft dZ!r !!:i
"--- -« ovulel are now;rnt

coalesced to form the median rays (leading up to the ov„l;Wis placentas), an a.ial cylinder still remjacl in tie mltEn meiiie temps, les angles rentrants dn systeme de ennslibr recoiistitnent dans le parenchyme central, un o "ededix, faisecaus environ, reguli6reinent orientes et auourf ,devons par consequent reconnaitre le caraetcre Z axe' •I must confess that I never could discover anything of the sort'The trache» are remariably small, and after the adjacent a™
Op. eit p. 5f;,
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of each pair of U's or V's have coalesced they form a thin broken
line of black dots in a radial direction (18), while here and there

a stray trachea appears in an isolated position ; but there is

nothing at all, as it seems to me, to justify the description given

above. Hence I regard the axis as totally wanting, and the

central axial column as entirely due to tlic hypertrophied

margins, just as in Pelargonium.

VII. MALVACE^ (PI. XXV.).— XIII. Malta silvesteis

and M. moschata.—Tliere are five cords in the pedicel of the

Common and Musk Mallows (1). These increase till a complete

circle is formed (2), from which three are given off for the epicalvx

(2, ep.c.^ and several to each sepal. Above the calyx five quite

separate and large cords are formed, with the trachea? some-
what irregularly disposed within the phloem (8). They become
united, when each breaks up into five (4, 5). The outermost is

a petaline (p.), the next two are slaminal (s^.), and the innermost

pair (c,) are carpcllary (5).

The petaline cord first divides into three (6, p,) by radial

chorisis, then into five, or even seven may be produced. Tlie ten

staminal cords now pass up the filamental column, five arranging

themselves exactly opposite the petals and five alternating with

them, and therefore opposite to the sepals (7). The former now
divide by tangential chorisis into two (8) ; subsequently a third

is given off*, while the sepaline now divide into two (9), The

others repeat the process, so that thirty antheriferous filaments

are finally produced. Figure 10 shows how the original cord

divides into a pair. Ph. van Tiegliem described Ahutilon pictum :

the process is much the same, only each staminal cord gives rise

to six antheriferous branches ; so there will bo sixty In all

The carpellary cords early spread away, and together form a

regular circle of ten cords (G, c.) at least. Each of these divides

into three, a central cord passing off to become a dorsal car-

jjellary (11, dx^\ while one supplies a cord to the single ovule,

the otiier ultimately stands in front of a septum (11).

*

yill. HYPEEIC1NE^(P1. XXYI.).—XIV. Htpericum Aj.-

DROSiEMUM.—In tliis spccics there are five phalanges of stamens,

each of which is more easily detected, as being of double origin,

than are those of species having three plialanges only.

* Eecherches sur la Structure du Pistil, p. 30, pi. ix. figs. 5-9«
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Commencing with a complete cylinder in the pedicel (1) it
supplies ten or more cords for the five sepals (2). There remain
hve large cords of a horseshoe shape (3) ; the central or terminal
part of each supplies a petal (3, 4,^..), before entering the latter
It branches m a pcdate manner (5) forming the large number of
veins of tlie petal. There now remain ten cords more or less
connected by portions inwardly convex (6, c). They are arran-edm pairs (6, ph.). Each pair gives rise to a phalanx, which is
thus seen to be of double origin.

It^ would seem that the way the petaline cord increases to
iurnish the petal (5) is repeated in the case of the stamens,
though each branch now enters a separate filament.
As soon as the stamens have been supplied, the five remaining

groups commence to coalesce into three, by two pairs uniting (7)forming three oval-shaped masses (8, 9). These supply the'
dorsal and placental cords as shown in figs. 10, 11 In figure
12 the ovary-cells are just appearing (o..), while the dorsal cord
triturcates.

In small-flowered species with three phalanges, such
anadrangulare, montamm, tetrapterum, and perforatum

examined, there are ten principal cords for the sepals (as in
figure 2), tue petals being also formed as in the case described
but now the five cords at once coalesce into three ^^roups (13) so'
as to furnish the three phalanges of stamens. ^The phalan'-os
having been supplied, there remain three masses of cords be-tween them. These supply the pistil as described above (14)

i^ig. 15 IS taken from R. montanum, and shows particularly
clearly the distribution of the cords for the petals (^.), the two
branches of each phalanx {pi.), while the remaining portion is
destined for the carpels (e.). These five carpellar^ cords will
ultimately coalesce into three, as described above.

IX. GEEANIACE^ (PI. XXVL).-^,,5. Geranie^. .v.
txEKA^-iuM EoBEi^TiANUM has five cords in the pedicel (1) These
bifurcate (2) and increase till a complete ring i. formed wliidi
aends off- rom eight to ten cords for the sepals (3). Some sepals
are Bhghtly smaller than the others, so that the ten cords are not
distributed equally within the sepals (4, sep.). F^^e glands (G)
appear on the axis in front of the sepals ; these have no cords
and are merely cellular protuberances. The petaline cords now
appear, and there are icn stamina). These, howeve" are so

XV.
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minute and the whole of the tissue is so densely charged with
chlorophyll, that they cannot readily be seen. Their positions

are indicated by dots (4).

Pive carpellary cords arise in front of the petaline- Each
of these, as also occurs mErodium and Pelargonium^ first divides

into three (5, a) : thus, the middle cord passes off as a dorsal

carpellary (d.c), while the other tAvo portions of each of the

original cords divide again (5,h); the two outer, which result

from this last division, unite respectively with the adjacent por-

tions of the nearest carpellary cords and stand between the

placentary cords (6, i.e.), and so form intermediate cords (5 b, i.e.,

and G, i.e.). The two inner portions (5 b,pLc.) coalesce, as soon
as the dorsal cord (5 b, dx,) has passed off, and form the single

placentary cord (6 and 7, pl.c.) in front of the ovary-cell.

XVI. Ehodium cicutarium.—The peduncle of the umbel con-

tains five cords (1), one being very small. This last is destined

for the bract. The other four increase in size and each becomes
at first fau-shapcd; then, by continuously branching, the outer-

most tracheae meet, and so a complete circle is formed (2). These

supply the four pedicels (or else three, by the coalescence of two)

of the umbels with their axial cylinders, each of which soon con-

sists of five cords (3).

The five cords of the pedicel increase and form a ring. Ten

cords are given off for the sepals ; five of these bifurcate (4) so

that the sepals receive three each (G, s.). The passage from

fig. 4 to fig. 5 much resembles that from fig. 3 to fig. 4 in

Geranium. The staminodes, however, have no cords (6, side.).

Figures 7, 8, and 9 represent sections below and at the base of

an ovary-cell. In fig. 7 the cuneate cord (5) has divided into

three, one is passing oft* to become a dorsal cord (7, d.c). Each

of the remaining pair divides, as in Geranium \ the two inner

halves of the cords coalesce to form the placental cord (S,pL).

The other two unite with their nearest neighbours and form

intermediate cords between the ovary-cells (8, 9, i.e.). These

more or less lose their trachese and become sclerenchymatous in

character.

GERANIACE.^ (PL XX\L).—Tribe Tropa^oleae. xvii. Pk-

LARGOXIUM zoJfALE.—Thc pedicel has ten cords forming a

perfect circle (1). As the base of the flower is approached, it

spreads into a more elliptical form (2). As soon as the base of
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the I>onej-tube appears, three cords are seen isolated from theremarn... groups The one beyond the eavfi. is for the posterior
sepal (3,..). A httle higher the circle of cords at the other end ofthe axis increases to about twenty in number (3) ; and while acertain number travel outwards for the sepals and petals, andamens in part (3), the rest close up and soou fornl a perfect

dvi V ""l^^^"
^^^- ^"^ P^*^^"^^ (vostovlor) cords now

divide (4 ;
one half remains petaline, the other being transferred

Been that when the posterior sepal was provided for, the cord had

now appear on the ..„.. side of the cavity (4). These are forthe cords of two petaline and one sepaline stamen. The rin^

none ind T M ? '

^. ""^ ^^^^' ""'^ ^"^^^^-^^^ ^--^^ -rd onone, indicated by dots in fio- ^ Ti.^ .r i

and petaline .stanis
^'

' "° "" *''''' """'"'»•

The relative positions of the antliers on maturity is in ,trl,.t

fiHent' f t

" '; ''«'" ""' '^'' °^ •' '""'"» '-«. -Me the

u e<I Lti •

'''"""?''« "o "'^ t" l-^S the anther into an up-

introKM, one, the posterior sepaline, is renllv extorse

cord,Zr^f '"", *'" f"'" "" '"-™«'"«>cle consists of five

lie * fg?";,""™'"; *r'°'"=<'
(^> "-' "« -'""ed opposite

(^. "- r-roHfor r::::. i'i:rrriz

m •"\t'=f
7'7"-*.^d - the other genera of this oVe'r ,9

->... >>i.h
„ o<„:rs :t:™:^i:tU!:Vo:sr"T,i"i:t;

l-gol, c.o,„p„.sed of phlol™ „,th the tLche^ nltin.atelvHet:

" i-h ,s continuous with the central par„nch,n,a, in'the midle .:[
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which is a lacuna formed by rupture. In the depression be-
tween the buttresses a small portion of the style and conducting-
tissue forms a sort of bridge.

It is in this homogeneous mass of ground-tissue that we have
a complete fusion of the hypertrophied borders of the carpels,
which have thus entirely lost their individuality. The axis
proper disappeared as soon as the tracheae became disunited, as
in figure 7 (i. e. it ceased to exist between figures 6 and 7),

Hence the dotted lines in figure 9 radiating from the centre
mark tlie ideal boundary of each carpel, and the line across the
base of the ovary-cell shows the place where the rupture will
take place when the fruit is mature. The column, or so-called
'^carpophore," remaining, is therefore entirely carpellary in its

origin *

XVIII. Trop^olum majus (PL XXVII.).—The pedicel of this

plant, like that o^ Pelargoiihtm^ contains ten cords (1), which form
a perfect circle. The cords are peculiar in having a zone of large
cells between the trachea? and phloem {la). Ten cords are o-iven

oflfto the calyx, the seven on the anterior side being united by
transverse arcs (2). Five cords arc given off to the petals in

regular order (3, p.). Of the ten stamens, which theoretically

belong to the flower, two, viz. one posterior and one anterior,

are suppressed, the eight otliers receiving their proper cords (4).

Three clusters of somewhat branching cords are isolated in tlie

centre (4). Each of these first breaks up into five (5), all of

each group being oriented towards a common centre, respectively.

They increase to seven, surrounding the ovary-cells, with one
much larger marginal cluster of traclie^e embedded in phloem (G).

Each ovary-cell now becomes lobcd round the cords.

X. LEGUMINOS^ (PI. XXVII.).—XIX. Cviisrs scopabius.

The pedicel of the Broom contains a perfect and compact circle

of cords (1). The first indication of an approaching iiTCgularity

consists of an unsymmetrical departure of three cords on one
side (2) and then three on the other (3). Those on the posterior

side become joined by loops. The central one branches, so that
five cords are discovered (4). Three of these enter the circular

base of the standard or vexillum (4, vex.). On the anterior side

besides the original three, two others are given off between them

* For further details, see * Origin of Floral Structures/ p. 65.
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making five, i. e. two petaline and three sepaline, whicli are now
umted by lateral brandies (4). Two small cords are given off
trom the circle to supply the a\x or wings.

Figure 5 represents a section between tbe petals and stamens.
Ihe central cord has trifurcated, so that there are five branches in
the vexillum (5, vea;,). These ultimately increase to nine (G,
ve.v.). The same figure (5) also shows the bases of the threJ
cords on the posterior side belonging to the vexillum. Two cords
are now present for each ala, connected by loops ; while two cords
will appear on the anterior side, destined for the carina or teel
petals.

The oval remaining in the middle will supply the ten stamens
and one carpel. How figure 6 is arrived at mav be best seen
trom the following sections of flowers of other genera, where
the process is the same (of. Lotus (xxi. 4-8), Pislm (xxii.

XX Ceecis Siliquastkum.—The flower of this tree is remark-
able tor the entire freedom of its stamens. This is readily
accoun ed for by the extraordinary large size of the honey-disk
(1)), winch forms an oval ridge indented with ten sinuses, in each
"t which a stamen stands freely. They are therefore well
apart, and can develop perfectly independent of each other.

xxr. Lotus C0Rj,icuLATus.-Pigure 1 represents a section of
a peduncle. Groups of cords finally separate to supply tlie
ix'd.cels of the umbels (2). Though they are at first horseshoe-
shaped, they soon become circular (.3). The circle now throws
ott ten cords for the sepals and petals with scarcely any pro-

seen m
..ounce,! irregularity and without the complications ,L
Ci,l.«.. (x,x 4). The rtame.,8 are given off, and a broken .-...g
.na,„s ,n the centre (5), a crescent-shaped cavity appearing onhe antor,or s,de for the honey-disk. This increases whilo the«o halves of the broken circle give rise to dorsal and placeutary
o ds cspcct,v..Iv (C). The stamens, though diadelphous in the

elpl.0.,., at first (7). The te.,th stamen becc.es free by theatrophy of the tissue on either side of it (10)
xxii. LAiuvHrs onoEATus (lettered Pisum o,laratum).-t, dif-

fo,-enco „i the method of supplying cords to the whorls will be
obsc.-ved in flgu.es 1-4

;
i.i that a section, such as figure 8, showshat the cords branch very rapidly ; consequently the cords for

all four whorls are seen simultc^neoudy instead of in succession.
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As in others, the stamens are monadelphous at first (5), but
diadelphous subsequently—the free stamen carrying two small
wings, which have broken away from the attenuated edges of the
tissue which binds the others together (G).

In the formation of the pistil, it may be noted that, instead of
there being three well-defined cords for the carpel, as occurs in
so many plauts, e. g. Eranlhis (ly. 6-9), it is a complete circle

which has to be utilized for one carpal (5). This would seem to

show that there ought to be a wliorl instead of only one carpel,

as is of course always supposed to be the case, judging from the
pentamerous pistil of Affomea. It is interesting, therefore, to
tind that the distribution of the cords tends to corroborate this

view
5
four being arrested, their cords are utilized for one only.

XXIII. Ceeatonia SiLiQUA.—In the pedicel of the Carob, the
cords are arranged in a somewhat (juadrate manner (1). They
then bucome circular, aud send off five for the sepals and five

for the petals (2). The ten for the stamens are given off in a

circular form, wliea a perfect cylinder is left in the middle (8).

Thiri becomes oval for the pistil (i). When the ovary-cell

appears, the two placental aud the dorsal cords are of consider-

able size, while a complete circle of cords surrounding the ovarian

cavity is also developed. Tliese branch and give rise to a cir-

cumferential t^eries (5).

XI. EOSACEJi*(Pl.XXVIL).-xxiv. PvuusMalus.—The
Apple has a pedicel remarkably like a monocotyledon, m that

there are a number of cords hidiscriminately phxced ; but those

on the circumference are the largest (1). In the ca^c of the

iJattbdil, as in Anemone (ir. 1), the larger cords arc on the

medullary side. These soon differentiate themselves into tea (2),

live outer for the sepals (5.), and five inner for the petals (;?.) ; and a

star-like pentagon is formed out of the remainder, the lobes bcin*'-

superposed to the sepals (2, a-.). The numerous stamens are formed
by radial and tangential chorisis of the petaHne and sepaline

cords, as shown in figure 3. The lobes of the pistiHne pentagon

(2) break up into triplets (as seen in figure 4). One forms a

* The remarkable feature of flowers of this Order is the presence of a well-

defined aud variously formed receptacular tube. P. van Tiegheni has described

and figured the anatomy of the tube of Frunus Lauro-cerasus (Recherches sur
la Structure du Pistil, p. 40, pi. ix. figs. 20-24). I have fully discussed the
nature of the receptacular tube, aud the light thrown upon it both by Ana-
tomy and Teratology elsewhere (* Origin of Floral Structures/ chap. x. p. 8U).
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dorsal carpellarJ the other t.vo arc marginal, the base of an ovary-cell soon appearing between them (5).
^

a vvhih nir ?• '""" °^ '^" i^^"^'' i-* b-l°"^ the nodeat vv eh a pedicel is given ofT, shows a certain number of cordsstretching out to one side m Th^ + •
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luto six pkceutary cords with central trachea (5), which take
u|) their positious in pairs in front of the septa, and thence
send off cords to the ovules (6); the trachea again being
oriented as if axial.

Xiy. ONAGEACE^ (PI. XXVIII.).—xxtiii. Fuchsia.—
In the example examined there Avere eight cords in the pedicel
oriented as in figure 1. Alternate cords multiply until twelve are
formed (2, 3, 4). The bases of the ovary-cells have not yet
appeared. In the case described by Ph. van Tieghem, the ovary-
cells appeared immediately after fig. 1. As sooji as the ovules
are reached, according to Ph. van Tieghem, each of the eight cir-

cumferential cords are found to be doubled—the cords opposite
the septa or sepaline giving rise to placental which send off

branches along the septa, inwards ; these then curve round to
reach the base of the ovules. The dorsal and placentary cords
are connected by transverse branches.

I did not, however, find tiiis to be the case. It will be seen
from figure 2, that four cords (s.) are larger than the others, and
that it is only the intermediate ones (p,) which multiply. The
four which remain isolated are sepaline (s,) ; ana i is the petaline

which give rise to the innermost set of four placentary cords
(3,pl.c.), one cord remaining as petaline(p.) ; these pass inwards
and statid immediately in front of the sepaline (4). The ovary-
cells now ai)pear, and the petaline cords behind them give rise

to the dorsal carpellary as well as staminal cords (5, st. d.c)
;

but it is not until the summit of the ovary is reached that
the sepaline and petaline give rise to the two whorls of stamens.
At the top of the ovary the eight central cords become fused
together, the four sepalioe remaining free (6). This arrange-
ment is then continued up into the style.

XV. UMBELLIFEE.^ (PI. XXVIII).—xxix. Angelica
SYLVESTKis.—In this order the peduncle contains a definite

number of cords (1) which form a circular network at the base of
^

the umbel. This latter then throws off cords for each pedicel (2).

At the base of the ovary five cords pass up the ''primary"
ridges of each mericarp from base to apex, whde two more
or less coalesce and pass up the middle. Figure 3 represents a
section at the base of the ovary-cells, showing ten cords passing
outwards to the circumference with two placentary cords in the
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centre. At the summit of tlie Inferior ovary, the central or
placental cords send off three branches, respectively—one to each
ovule, and two to join the nearest cords (4).

Daucfs Carota.—The diagram represents a section taken
at the summit of the ovarj, and illustrates the fusion of two
cords on either side of each ovary-cell; so that the section
(through the swollen bases of the styles, which form the so-
called cpigynous disk) shows only three, instead of five, cords in
each meriearp.

As in the GeraniacecB, the carpophore consists of tlie united
marginal cords of the two carpels, so that it contains no part of
the axis whatever.

It is worth while observing that of the two cords situated one
at each end of the long axis, i. e. dorsal cords of the ovaries, one
divides and supplies a sepal with its cord, the other also divides
but supplies a petal.

AEALIACEiE (PL XXYIII.).-xxxi. Hedera
—The pedicel at first contains four cords (1). These increase till
a complete ring consisting of ten cords is formed at the taper-
ing base of the inferior ovary (2-5). These ten become fifteen
(b) and then twenty (7), and are arranged in concentric circles
The outermost consists of ten, the other two of five cords each.
Ihe outermost cords supply the sepals and petals ; the next the
stamens which are opposite to the sepals. The innermost are
carpellary and opposite the petals. The number of ovarv-cells
var.es from three to five. When there are three, the carpellary
cords first approximate to form two pairs, leaving one free.
I hey are finally reduced to three. They then become double in
number (8), and while one cord passes to each ovule, the re-
in ameter pass up the style (9) *.

XYII. CAPEIFOLIACE^ (PI. XXYIII.).-,^,!,. Loni-CERA PERTcrxME>^iiM.-The pedicel has a somewhat disconnected
ircle of cords enclosed in a definite pericycle indicated by a

zone in the figure (1). The circle gives off ten cords (2). Five
o t^jese belong to the sepals, while the other five, becomingd uble pnss into the corolla-tube (3, 4); three being isolated in
the middle as placentary (4). Of the ten cords in the corolla-

* For further observations on the strueture of the flower of the Ivy I wouldrefer the reader to < The Origin of Floral Structures,' p. 67^% H
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tube, which becomes somewhat peutaugular, five are staminal

(5, 6, sf,). The other five increase by radial chorisis. The sec-

tion of the tube now becomes more elliptical, and the anterior

surface is clothed with papillae, showing that hypertrophy affects

the anterior side much more than the posterior (7).

It is noticeable that while the staminal cords have the tracheae

situated centrally (6, st), the other or petaline cords are oriented

as if they were axial.

XXXIII. Leycesteria FORMOSA (Pi. XXIX.)-—The pedicel has

eight or nine cords (1). These increase, giving off ten to the

circumference, and retaining ten in the middle just below the

appearance of the ovary-cells (2, ov.). As soon as these a^^pear,

five of the circumferential cords are situated dorsally, and five

are intermediate (2). In tlie central space five of the cords stand
4

oppoi^ite the septa (3); the others send off cords to the ovules

and disappear (G, then 3). Higlier up the axile placenta separates

into five anchor-shaped structures, as seen in section, with a

single cord in each each near the apex (4;). At the summit
of the ovary the central lacuna assumes a pentagonal form (5),

and ultimately closes up to form the style. The sepaline cords

are remarkable for having arched girdles, from wliich are sent off

cords to form the veins in each sepal (6). This reminds one

of a similar process in Anemone (ii. 2), in which the bracts of

the inyolucre are supplied with their vascular system. See also

the alse of Cytisus (xix. 4, G).

XVIII. YALEEIANE^E (PL XXIX.).—xxxiv. Valeriana

OFFiciKALis.—The pedicel has six cords symmeti'ically arranged

(1); but they become unsymmetrical in the wall of the inferior

ovary (2). On arriving at the summit two of them branch;

these two branches, together w^ith one of the original cords, enter

the style (3), which terminates with three stigmas. Three of the

other cords branch for the thx'ee stamens. The corolla has five

of the original number. Eig. 4 shows a vertical distribution of

the cords.

Cextrajn^tul's ruber.—The arrangement of the cords is the

same as in Valerian to the summit of the ovary ; but a horizontal

vascular ring now connects the whole of the cords. From this

zone cords are given off for the corolla. It is observable that a

corresponding ring, resembling the stipular zone lu Galitim, is

lilNA'. JOURN. BOXA^V, VOL. XXVIJI. I'
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formed afc the nodes, though it does not supply cords for
stipules as in Euhiacece.

any

XIX. DIP8ACE.E (PL XXlX.).-xxxY. Scaeiosa .........
The pedicel contains a ring (1) wliich divides at first into eiffht

SUCCISA.

lers

inerous.

cords (2), and Avhru these pass to tlie circumference two otl
remain in ti.e middle (3). The ovary-cell appears betueen then/
Four of the cords belong to the sepals (4, s.\ and four, aller-
natmg with the former, to the petals (4, i,.). The staminal are
given off by chorisis from the sepaline, i. e. if the flower be 4-

^ flo^^'^'i' not infrequently has five petals, which then
reveals the origin of the normally irregular four-merous flower
It IS desirable to compare it with a Labiate, for it sliows that
rdthough both have a " hood " and a " lip," they are constructed
ou different principles. In the Labiate, e. g. Lamium album, the
hood consists of two petals and the lip of one, the lateral petals
being atrophied, but both are present. In ScaUosa, figure (5)shows the originally quincuncial order of development the fifth
or innermost petal being atrophied. The stamen adjacent to it
vanishes (represented by an O in fig. 5), so that when the flower
becomes 4-merous, both the lip and the hood, each, consist of
one petal on y The stamens are of course differently situated
from those of the Labiata., and it is not the posterior stamen
which disappear., as in that family

; for it is one on the anterior
side w ich .wanting in Scahiosa. A papillose gland is formed
at the base of the posterior petal.

XX. COMPOSITE (PI. XXIX.).-.xxv. Ca.k.i>..a op.i-
ci^Axis -ihe peduncle of this flower contains twenty cords of
difi-ercnt sizes. After sending ofl" branches to the involucre, the
remainder for.n a ring which branches upwards and terminates
with small clusters of cords at the surface of the .^eneral re
ceptacle (1, vertical section). These are for the florets A
transverse section below the base of the florets shows them
to be already marked out bv a sli(r]if A\4^ 4-- ^- o .^

,
. . ',

^, ^, ^
ijj a siigiit differentiation of the

ground- .ssue (2J. The groups of cords first separate into
three (3), then into six (4), of which the three outer belong to
the stamens and margins of the petal-lobes, the three inner to
the carpels; .. .. two of them form dorsal cords, while the thirdand central one is the luardnal r^^ fli^ ^, i. *
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circle In figure 5*. The five required for the tube and margins

of the petal-lobes (as the midribs are wanting) are formed

by chorisis of two of the three outer ones (5, 6, 7, summit of

ovary).

In the male flower there are only the two dorsal carpellary

cords (8), or at most occasionally three are present (9) • and it

may be remembered that three stigmas are also sometimes deve-

loped in the Compositce, thereby indicating a tendency to a

reversion to the theoretically ancestral number, five. These two

dorsal cords on reaching the top of the ovary branch right and

left, horizontally and then give off five cords in a vertical direc-

tion (10), at equal distances from one another, in order to supply

the stamens. Figure 10 and figure 11 represent a vertical and

horizontal view, respectively, and show the distribution of the

cords.

XXXVII. Htpochceuis liADiCATA.—In the flower of this plant

the five staminal cords (sf.) run down to the base of the ovary

although united to the two dorsal cords, in the way shown in the

figure, which will also explain how the cords have horizontal

connections.

. Aktemisia vuloakis.—In a disk-floret of this plant

there are five cords running up the wall as in the last described

plant; but on arriving at the summit of the ovary, two only

branch to supply the style with two cords ;
while a complete

horizontal zone connects all the cords together, indicated in the

figure by a horizontal line.

The corolla of a ray-floret, which is very rudimentary, contains

no cords at all. Two cords only arise from the base of the ovary,

and these pass but a short way up the style.

The above described variations in the details of different

genera of the Compositce are interesting in showing the resources

Nature has wherewith to supply the staminal and dorsal cords.

It may be noticed that the remarkable way in which the staminal

cords are supplied in the male Calendula and in Bypochoeris, &c.

finds a parallel in the Camjpa?iu7acece, from which Composifce have

probably been derived. Thus in Campanula Medium the sepaline,

This quasi-separation of the ovary from the reccptacular tube is yisible in

other genera, as in Ahtrcemeria (noticed by Ph. van Tioghem), Ac, and clearly

discountenances the idea of Sachs and others that aU below the summit of an

inferior ovarv is axinl.

p2
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staminal, half a petaline, and a dorsal carpellary cord, all arise

from one and the same common stem *.

ACEtE (PI. XXIX.).—xxxix. jAsioya
MONTANA.—The pedicel contains about ten cords (1). These mul-
tiply and send off as many as there are bracts to the small involucre

(2). Branches come up to the surface of tiie general receptacle,
as in Composifce, for the florets (3). Each floret has five sepal ine

and two dorsal-carpellary derived from them. The five sepaline,
on reaching the top of the ovary, send oft' horizontal brandies,
which form a complete ring around the base of the lobes (G).

The same feature occurs in Camjjcmula rotundifoUa : from the
middle point, where the two adjacent branches meet, the petaline
cord issues (4, Q,p.); so that the petals are supplied with their
median cords, exactly in the same way as the stipules of Galium
are with their midribs. Figure 5 shows a dorsal carpellary cord
{d.c.) springing from a sepaline (s.).

XXII. ERICACEAE (PI. XXIX.).—xl. Ekica cinkuea has a
complete ring of cords in the pedicel (1). This sends ofi' two
pairs of cords for the sepals (2, 3). The number sui)p]ied to the
corolla varies from eight to ian or twelve by the branching of one
or more (4, 5). Eight are given off" to the stamens, four of which
stand in front of and four alternate with the petal-lobes (6, st.)-

Then follows the eiglit-lobed disk (D) formed from a swelling at
the base of the pistU. Eight large cords alternate with the
stamens (G). These tend to coalesce (7), and re-form into four
large and four smaller cords (8). The latter soon pass outwards
below the ovary-cells {ov.)i, and come up as dorsal carpellary
(9, d.c). Ihe others are placentary (Q, pi.). Vh. van Tieghcm
lays stress on the fact that these latter are oriented inwards, and
thcrelore are axial. Since, however, the dorsal cords are already
provided. It IS clear that the group of eight is (8) potentiaUy
carpellary, though the ovary-cell are still wanting f. The point,
therefc re, where the axis ceases to exist is between the levels
represented by figures 7 and 8 ; that is, immediately above the
insertion of the stamens, and no part of the axis enters the

* ^
^"'•^i:^•

^;;;«criptiou of the distribution of the cords of this species will be
ound in The Ongu. of Floral Structures,' pp. 43 and 71. See also Ph. van
licgbems work, /. c. p. 73, pi. xii. figs. ()7-73.

t The position of the future ovary-cells is i,>dicated by four clotted rings
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pistil; The presence of the dorsal cords, as in Ivy, I take to be

a positive indication of an already differentiated state of carpels,

whether the placental cords have their trachese oriented inwards,

or scattered over the phloem, or accurately ceatered in it. In
this order the carpels are superposed to the petals,

XLT. Azalea indica.—A pedicel contains a complete ring, as

in Erica (1). This sends off five branches simultaneously for

the sepals (2), and then five for the petals (3). These divide

into three each, which enter each petal (4, j9.). Ten cords are

then formed for the stamens, which thus show their freedom

from the corolla, w^hile recognizable as "traces "in the receptacle

(3, 4). The remaining now form five placental cords with their

trachea oriented as if axial (5) ; but as the dorsal carpellary

cords are now situated behind the bases of the ovary-cells, the

same reasoning applies in this case as in that of Erica^ Ivy, &c
In figure 6, the five placental cords have become double in

number to supply the two rows o£ ovules in each ovary-cell.

XXIII. SCEOPHULAIiINE.E (PL XXX.).—xLir. Digi-

talis rrKPUKEA has a somewhat oval and compact cylinder in the

pedicel (1). This sends off ten branches for the polysepalous

calyx (2). Some of these again branch on entering the sepals (3).

The corolla is provided with five cords (4,^?.). The remaining

ones close up and form a quadrangular prism (4, ant.^ anterior,

pos,^ posterior side), tlie four corners supplying the stamens (4 and

5, St.) ; the fifth and posterior staminal cord being altogether

wanting (indicated by *)- As soon as the four staminal cords

are gone, the rest form two arcs on the posterior and anterior

sides (5). These now send off a large number of small cords

which pass up the walls of the ovary-cells (6 and 7). The re-

mainder close up and form two hirge placeutary arcs of cords (7).

Figure 8 represents a vertical diagram-

XLiii. PE^'STEiIo:s.—This begins as in Digitalis (xlii. 1, 2, 3).

The fifth stamen is present, and therefore has a definite cord

(1, st). The pij^til has only two dorsal, and four placentary

cords (1-4). Figure 2 is a section at the base of the corolla,

showing the position of the petaline {p,) and staminal {st.) cords.

r

XXIY. LABIATE (PI. XXX.).—xlit. LAsriuM album sup-

plies ten cords to tlie sepals (1, 2, 3). These rapidly multiply

iu such a way that the ten prominent ribs in the calyx-tube
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become connected by a sclerenchymatous r'wg or cylinder, very
loosely connected with lax mesopbyll or merencliyma to tlie two
epidermides. This ring consists of two or three laycis of cells

only. After supplying the corolla (3, p) the central cylinder
becomes pentagonal (3), the posterior lobe rei)rcseii!in<' the
lost stamen. The remainder now forms six distinct cords, two
being dorsal carpellary, and four placentary (1). The latter
coalesce and forin arcs with their convex sides towards the
centre (5). As soon as the four cavities are visible, transverse
arcs of cords are discovered connecting each pair of ip.arginal or
placental cords with their proper dorsal cord (the inncr^roken
circle in fig. 6). Prom these are given off others at right
angles, in connection with an outer circle of cords. This latter
ring lies near the base of the disk, and it gives off vertical
branches running upwards towards the lobed margin of the disk
(7). Hence the disk is supplied with cords quite unlike the vast
majority of honcy-.ecreting glandular structures ; and the forma-
tion IS similar both to the origin oF the cords in the cor.dla of
Jastone, of the stamens of Hi/poclia^ris, and of stipules generaliv.

XLY. Staciivs palusteis and S. svlvatica differ from the
preceding m supplying the corolla, stamens, and carpels simul-
taneously (1). In this section the ten eords for the sepals are
visible on the circu.nference (1, s.), and the five petaline («.),
lour staminal {st), two dorsal cords (r/.c), and two placental {vl.)
are all visible at once. The last-named soon separate into four
distinct batches of trachec^. Figure 3 shows the first appearance
01 the ovary-cells surrounded by the thick disk (D), which is
suppbed with cords as in Lamium. A vertical section (2) shows
plainly how these arise, pass into the deeper part of the disk,
then contract again and pass upwards into the ovary; so that
the plexus seen in the gland in a transverse section is simply due
to an expansion of the dorsal cords or similar branches from the
marginal cords {Lamium, xliv. G, 7).

XLvi Balloia NiOKA.-The pedicel supplies ten cords to the
sepals (1,..) and five for the petals of the corolla (1,;,.) ; but instead
of tl en giving off the .taminal cords before the carpellary, these
two whorls are supplied simultaneously; so that a cross section
reveals two isolated cords {d.c.) forming the posterior and anterior
dorsal cords with two slightly crescent-shaped massive cords (2);and It IS these which supply the four stamens as well as the
margmaJ or placentary cords.
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XXV. BOEAGINE^ (PI. XXX.).—xlvii. Symphytum

OFFICINALE.—The pedicel contains five larger cords situated at

the angles of a pentagon, with one to three smaller ones inter-

mediate between them (1). These five are for the sepals. The

others increase (2) and coalesce till they form a more or less

complete pentagon alternating in position with the previous one,

the cords at the angles supplying the petals. These being given

oif, another pentagon supplies the stamens in a similar way (3).

The remainder of the pentagon now becomes roughly four-sided

(1). At tins stage, two clusters of very large tracheids (tr.),

resembling componnd crystals or " macles," appear in the central

parenchynia (4 and G), and though originating freely, soon send

off branches to unite with the now completed quadrangular zone

(5, 7, 8). This latter now forms four groups of cords, each of

which sends off a number of branches helow the ovary-cell (8),

which then rise up the dorsal side of it (9), partly nourishmg

the disk (10, D), which is formed at the base of the ovary-cells.

Each of the two star-like clusters of tracheids sends off a cord

into the style (11).

The BoraginecB and Bapaveracea^ (PI. XXIIL, Y. 7 and 7 «) are

the only two orders known to me in which tracheids are originated

from mercnchyma in the parenchyma totally independently of

the cords of the axis.

xLTiii. EcHiUM CALYCINUM.-The pcdicel has ten horseshoe-

slmped cords (1). Five of them supply three-branched cords to

the sepals (2, s\ as well as, subsequently, five for the stamens.

Eive others appear for the petals (2, v^ At this period the

"made "-like tracheids (fr.) appear, but though feebly developed

are not connected with other cords (as occurs also m Anclmsa).

Then appear four separate subtriangular groups for the ovaries

;

but having no connection with the isolated tracheids K^, t^r.).

The cords form a plexus below each ovary-cell (3), as m ^iim-

phytum (xLVii. 8) ; then, rising up, appear at first to be about

five in nun^ber, behind each ovary-cell (4). Each of the cords at

the four inner angles of the groups (3) give rise to two placental

(1, pl.c). Figure 5 is a section above the base of the ovary-cells.

The five dorsal cords have now increased in number to seven.

XXVI. PllIMTJLACE^ (PI. XXXI.).-XLix. PeimulaVeris.

The peduncle below the umbel has a pentagon with five pro-

minent cords at the angles (1). These coalesce and theu form as
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many " points " as there are pedicels in tlie umbel (2). Each
becomes rounded and throws off an arc of cords for the bract (3).

The remainder form a series of arcs (4). They finally separate
as pedicels, each of which contains five cords by coalescence of
the superfluous ones (5J. The five cords of the pedicels rapidly
increase by radial chorisis to ten and become confluent at the
base of tlie calyx (G). They then send ott" five cords for the calyx
and five for the corolla (7, 8). Tlie latter subsequently supply
the epipetalous and superposed stamens. Five other rudi-
mentary cords superposed to tlie sepals represent the lost or
arrested stamens (7, 8, ar.st). The remaining cords form a riuir

with ten lobes. These become resolved into ten placental (^,pj.c.)

cords and five dorsal (9, d.). Besides the five dorsal, five other
small cords are throwm off to pass up the wall of the one-celled
ovary (10); while the ten larger ones enter the base of the
free-central placenta. The trachea? are central within the phloem,
and not oriented as if axial *. They form a tolerably correct
circle in the specimens examined ; but in a Himalayan species
the grouping was distinctly pentangular with five cords in front
of the sepals. This clearly shows that the pi.til is really com-
posed of five carpels superposed to the sepals, and that the free-
central placenta consists of ten margins fused together.

Figure 11 represents a case I have met with in which the
carpels of P. sinensis were dissociated and more or less foliaceous
Tdth rudimentary ovules, not oulv along the margins but with
several borne on a "heel-like" process, which extends towards
the centre of the ovary. This countenances the view that the
free-central placenta of the Primulace^ is really carpellary, and
not axial. Anatomy, as shown above, clearly bears this out f.W ith regard to the stamens being superposed to the petals,
this IS, of course, due to the arrest c.f the sepaline whorl. Bham-
nus resembles :Primula in having all the stamiual cords in union
with the petaline, but they part company at an earlier period
than IS the case in Primula. The cords are in fact distinct in
the axis

;
whereas in PrimriU they do not become separaf^ until

a certain height is reached in the tube of the corolla, mamnus,
however, differs from Trimula in that no trace of the cords
belonging to the sej)a]ine stamens is discoverabh«.

» PIJ- Tan Tieghcm,'Eec].erche3sur la Structure du Pistil,' p. 11 pi ix fig 2,
represents then as having the tracheae on the inner side, /. c. as if 'axial. I did
not find this to be the case.

t See ' Origin of Floral Structures,' p. 7(1.
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XXVII. POLYGONACE^(PJ.XXXI.).—L. Eheum undu-

LATTTM.—The pedicel contains three or four principal cords (1).

Tliese increase and assume a triangular shape (2). Finally, it

becomes six-angled in order to supply the six sepals. Three sepa-

liiie cords give rise to tliree staminal; Avhile six others arise in

pairs, as shown in fig. 4. The remainder, three in number, formed

from the tliree se2)aliue which have not given rise to stamens,

supply the carpellary cords (4). These finally result as dorsal

carpellary cords, one having supplied a cord for the ovule at tlie

base of tlie ovary-cell.

XXVIII. AEISTOLOCHIACE^ (PI. XXXI.).—li. Aris-

TOLOcuiA Clematitis.—A section a', the base of the flower

shows six cords passing off for the perianth or calyx, leaving six

behind with a small lacuna in the centre (1). These six cords

run up to the top of the ovary, then pass up the gynandrous

column and bifurcate at the level of the insertion of the anther

(2, antli^^ one branch passing off" to each, the v)thers continue up

the style to the base of the stigmas (2, stig,).

It has been thought that the styles and stigmas of the carpels

are abortive in this genus j and that the now thickened con-

nective of the anthers, coherent laterally into a tube and covered

above Avith stigmatic ])apilla^, play the part of styles and stigmas *.

This idea is not borne out by a study of the anatomy, which

seems to show clearly that it is only a case where a cord does not

become differentiated into a staminal and dorsal carpellary until

the level of the anthers is reached. The stigmas are therefore

truly carpellary, as is apparently always the case in other flowers.

Moreover, they are free from the filaments to a much greater

deo;ree in Asarum.

. EFPHOEBIACE^ (PI. XXXI).—lii. Eupiioebia

Helioscopia.—This has about ten cords in the peduncle below a

three-tlowcred cyme (L). Tliis at first forms a complete ring, and

then throws oft" six cords, three on opposite sides (2); while

small circles appear between the central one and the two groups

of threes destined for the bracts (3). Thus three pedicels are

formed. In the case where there are four flowers, one central

and three circumferential, three cords travel outwards at each

* See * Origin of Floral Structures/ p. 83, note.
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corner of the_ triangle for each bract (3*). The three pairs of
cords rcmaunng are destined for the three pedicels (3*%.^.).The.e then appear as in (4). The three circular cords in themidd e are destined for the central pedicel (3*, c.ped.).
Folknung out the course of the cords in one of the pedicelstLe nng throws off five cords for the involucral cup '4, .-...);

rea.n,,g
, fal ring by closing up. The forn.r cords break

CO d" T, ! " ^'^' '"'^ °^" "^"^'' ^"PPl^^« '^ '''^^'^ -itb its

t^sue Of the involucre (7); .0 that vertical sections show how

Altho rn. f"'
''"' ^' '^'''''' ^^ ^">' d^^^^tion (8, 9).

no J '
?.' ""f" 'T' °^ *''^ ^*^-^" '''^« - articuUion

the anther
" '*"'' ""' uninterruptedly through it up to

coids each of which divides mto a triple cluster (11) • one the"uddle cord, forming the dorsal carpdlan- (.A) he o'ther
'

he

on cell
^ .ible, proves that they sliould be regarded a. m-u-S^al^d placent..y oi- foliar appendages, and 4 Jt.:^L

luc^f elr7:T '
'r'''',

^^^^^ f' -'• ^1^^ ^-e of the invo-

whatever.
t^«/"?soy«

;
for it possesses no cords

in ^„,7,«.;„l . ;
' "'^^,^-'-- .'-i"^ tl.e medulla (3). j.st as

central (5, 0).
' orientation and become

t..r!;:/„f,:i ;';,';: ;f f-"'
- » --p'^te ™,. t,.,

the remainin.r onr-rU
^ ' -^

superposed to them;
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XXX. SALICACE.E(P1. XXXI.)—lit. Saltx Caprea.—In
the flower of the female tree, after the branch has supplied the

bract Avith its cord, the adjacent cords close up and pass up the

pedicel of tlie pistil {I, pi.). The conical gland (G) is entirely

without cords, as is uorinally the case Avith nectariferous oi'guns.

In the male tree the cord which supplies the bract forms three

branches (2 h and 3), and at the same time throws off' two

branches, one for each stamen (2, at.). The gland (G), as in the

female, has none.

LV. PopuLUS NIGRA.—In the male flower of the Poplar the
F

cord which supplies the calyx {ca.) branches in a fan-like manner
throughout it, and then sends up a cord for each of the

stamens (5^.).

XXXI, OECHIDACF^. (PL XXXII.).—lyi. Opurts apt-

PKRA.—The pedicel contains i^ix cords. A slight projection on one

side indicates the site of the future labellnm (1). At the base of

the ovary it becomes more pronounced (2). A section across

the placentas gives the form shown in (3)*. At the summit of

the ovary the cords (still six in number) begin to show signs of

niultiplying (4). Each cord then divides into two, giving twelve

in all (5). Fig. 6 shows how they become finally distributed, as

follows :—The labellnm (lah.) receives two cords {st.) from tlie

lat('ral sepaline cords (3). These presumably ouglit to havt?

sLippIied two of the stamens, which are, of course, absent. On
the lower side, the two lateral petaline (/;.) supply the anterior

sepal with two, theoretically, ataminal cords {st,). The staminal

cord derived from that of the labellnm is entirely wanting. On
the other side, the single anterior sepaline (3) supplies the cord

tor the single stamen which is present.

It may be noticed that in Textbooks and Ploras the ovary of

Oplirys is sometimes described as twisted, as in Orchis. This is

an error. The flower is merely bent over to the opposite side of

the stem, thereby causing the labellnm to take the lowermost

position. In Orchis the ovary is twisted. Thi.s produces the

same eflfect ; but now the labellnm stands directly ovt-r the

bract.

Tlie position of the labelhnn is vppermost in all the figures, except

number 3.
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XXXII. AMAEYLLTDACEJ^ (PI. XXXII.).-ltu. Nar-
cissrs lAzETTA illustrates the way pedicels are formed from apedunc e when the cord, do not form a eompact ring, a. is
generally the case in Exogens. The peduncle of this K^rcissus
isovaJ and has an oval arrangement of cords somewhat wide
apart (1). These branch on reaching the node in a confused
manner (2) producing an ill-defined mass, as seen in a cross
section._ A httle higher up this becomes broken up into irregular
groups isolat(.d in the parenchymatous tissue (3). The fir«t few
clearly differentiated belong to the sheathing-bract on the circum-
ference (4)

;
all the rest now become isolated as separate cord.,usua ly ,u groups of five or more, and marked out in readiness fo^^-lat.on .nto pedicels (5). This is soon done by the developmentof epidermules between them, and variously angled pedicels result

(6). They become triangular, and the cords are grouped into three-ger ones at the angles and pairs of smaller o^es Ltween them

fo ma dense triangu ar prism (S). This throws off three at the

a^f t eTst^r" .^^'^"^^ '-'-''^'^
'• ^''—intermediateand the rest term a broken circle in the middle (9). Twelverdst u.pass up the circumference, the central in. fornat'

o now ,'•' ' ^"'°" °"' ^"' ^^^'"^-^'-^ P^^-ntarycoKis no^^ arranged m t^vo rows with the .o-called "sepffl

^-^^ ^l^e .J..T:'\^;^^^ '^--' ^'- I-^^ieel being

from about six to ei^dt (1 2 3 t[
"" " °' ^'"''^ ''''''

then na.s nn tSo ; f

' '
"^^ increase to Uvelre, andti.en pas. up t.ie mtenor ovary. In the dnuhle Snowdro. thecords lorm a mass ve rin^^ .^^ Tl^;. rl- -i • .

^^'^o^^^'iop tlie

circles the nnf, V h
'

\
''''^''^ '"^'^ *^o ^'oncentriccircles, the outer bonig .epahne and the inner petaline (o) These210W branch repeatedly, and ..ive ri.e to tl,.

!
""^ ^^^- /^"-"^

cords snnnlv.-nrr tT
^ *''^ nnmense number ofcoi us supplying the numerous sepals and ^^(^tn^rr^ rr,

plication of t P t
''' '""^ ^' '^^^"'^-^^^^ f"'' ^^^' «^u^ti-piication ot the petaline cords by reneatod ohn.; v -u ^ i

place in varion^ ,.«,.= /'7^
^ repeated chon«,8 which takes
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XXXIIL IEIDACB.E (PL XXXII.).—ltx. Crocus.—In this

plant the pedicels are so closely adpressed within the sheathing-
bracts, that they assume very various shapes (1-3). They con-

tain an irregular distribution of larger and smaller cords. These
ultimately coalesce into three (1), and then divide again to form
six regularly distributed cords (5). As soon as tlie ovary-cells

appeal', six cords are discovered on the circumference and six,

somewhat elongated, in the middle (G). These become finally

more circular in outline (7). The sepaline cord (s.) behind the
ovarian wall now^ gives rise to the dorsal carpellary cord (7, (L) by
tangential cliorisis. At a level where the septa are distinct, the

sepaline (S, s.) has now given rise to the staminal (sf.) by tan-

gential chorisis; and the petaline (^.) by radial chorisis to two
otliers (8).

Lx. Gladiolus.—The flower of this plant shows a very sym-
metrical series of cords in the receptacular tube. In the centre

IS a large number o£ isolated cords (1) as soon as the ovary-cells

are well formed. These will form the marginal or placentary

cords. Alternating with each cell is a large cord, and behind it

a threefold cord, of which the median one will form the dorsal

cord, and the other two a sepaline and staminal. Higher up
the central clusters of isolated cords form three irretirular masses
more or less fused together (2) ; but as soon as the three margins
are visible, they become isolated, and a mass belongs to each
triangular termination of a septum.

Higlier up each divides into two cords Qi,pl.), w^liile a "septal

gland" (3, s. gl,) appears betw^een them ; /. e, a portion of the

two epidermides are diflferentiated and separate. While this is

proceeding, the circumferential cords are dividing up in various

w^ays to supply cords for tbe six leaves of the perianth and the

three stamens (4). The style is shown in the central cavity.

XXXIV. LILIACE^ (PI. XXXII.)—Lxi. Asphodelus eamo-
^trs,—The stem below a flower contains two circles of cords. A
slight protuberance on one side indicates where a bract will be

lormed. A single cord is isolated for this, and a small circle is

formed below it (2). Of this circle, one cord is given off for a

second bract (3, 4). The remaining three now belong to the

pedicel. The pedicel is somewhat tri-lobed in section (6, 7). The
three cords now multiply by chorisis (8, 9), forming ultimately
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six regularly arranged, with a central circle within them (10).
r

The cords at the angles are the first to divide (11). Then the

others divide until the complete number is made for all the

organs, and, lastly, the septal glands appear (12, s.gl.).

DESCRIPTION OF THE PLATES,

with references to the pages where the details are described.

Plate XXIII.

I. Clematis Vitalba (p. 165). ii. Anemone coronaria (p. 1G5), iii. Ranunculus

Flammula (p. 166). iv. Eranthis hycmalis (p. 166). v. Papavcr

Ehxas (p. 166). vi. EscTischoltzia californica (p. 167).

Plate XXIV.

VII. Cheiranthus Cheiri (p. 168). viii. Viola tricolor (p. 169). ix. Reseda

odorata (p. 169). x. Dianthus harhatus (p. 170).

Plate XXV.

XI. Silene inflafa (p. 170). xii. Ljjch7ii<i dioioa (p. 171). xiii. Malua sylves-

tris and M. moschata (p. 173).

Plate XXVI.

XIV. Hypericum Androsmviici and otlier species of the genus (p, 173). xv.
Geranium Rohertianum (p. 174). xvi. Erodium cicuiarium (p. 175).
XVII. Pelargonium conale (p. 175).

Plate XXVIL
xvm. Tropcsolum majm (p. 177). xix. Cyti^cs scoparius (p. 177). xx. Cercis

SiUquasfrum (y,. 178). xxi. T^lan cor7iic2dafus {p.178). xxu. Pisu^n
odorahm. {=Laihyrus odorafus) (p. 178). xxni. Ceratonia Siliqita

(p. 179). XXIV. Pynis Mains (p. 179.)

Plate XXVIII.

XXV. Ribes coccinea (p. 180). xxvi. Escallonia, sp. (p. ISO), xxvii. Sedum
Telcpkium (p. 180). xxviii. Fuchsia, sp. (p. 181). xxix. Angelica
sylvestris (p. 181). xxx. Baucus Carota (p. 182). xxxi. Hedera
Helix (p. 182). XXXII. Loniccra PericJymenum (p. 182).

Plate XXIX.
cxxrri. Lcycesfena formosa (p. 183). xxxiv. Valeriana officinalis (p. 183).

XXXV. Scahiosa Succisa (p. 184). xxxvi. Calendula officinalis (p. 184).
XXXVII. Hypochceris radicata (p. 185). xxxviii. Artemisia vulgaris
(p. 185). XXXIX. Jasione montana and Campanula roiundifolia
(p. 186). XL. Erica cinerea (p. 186.) xli. Azalea indica (p. 187).
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Plate XXX.
XLir. Digitalis purpurea (p. 187). xliti. Penstemon, sp. (p. 187). xliv. La-

miiim album (p. 187). xlv. Staoh/s palustris and S. sylvatica

(p. 188). XLVi. Dallota nigra (p. 188). xlvii. Symphijtum offici-

cinale (p. 189). xlviii. Echium calgcinum (p. 189).

Plate XXXI.
XLix. Vrlmida Veris(p. 189). l. Rheum undulata7n {]). 191). li. ArisfolocJiia

Ckiuatitis (p. 191). lii. Euphorbia Helioscopia (p. 191). liii. Biixus

sonpervirens (p. 192). liv. Salix Caprea (p. 193). lv. Popidus

nigra (p. 193).

Plate XXXII.
Lvi. Oi)hr}/s apifera (p. 193). lvii. Narcissus Tazetta (p. 194). lviu. Galan-

thus nivalis (p. 194). lix. Crocus^ sp. (p. 195). lx. Gladiolus, sp.

(p. 195). Lxi. Asphodehts ramosus (p. 195).

Erratum.

PI. XXIX. for *' Hypochaeris '* read Hjpoclioeris

Ou the Production of Seed in certain Varieties of the Coiniiiou

Sugar-cane {Saccliarum Officinarum^ L.). By D. MoMtrs,

M.A*, F.L.S., Assistant Director, Eoyal G-ardens, Kew.

[Read 6th March, 1890.]

(Plate XXXHI.)

The Common Sugar-cane (Jiaccliarum Ojfficinarum^ L.), ujs a

^ultivated plant, is known throughout the tropical and subtropical

regions of both hemiaplicrets. It is supposed to have originated

in some portion of Southern Asia ; but where, is not known,

lioxburgh, Wallich, Royle, Aitchison, and other Anglo-Indian

botanists saw no really wild plants in Hindustan or neighbourin

countries. Eumphius, who carefully describes the cultivation of

the sugar-cane in the Dutch Colonies, says nothing about the

home of the species. Miquel, Hasskarl, and Blanco mention no

wild specimens in Sumatra, Java, or the Philippines. Crawford

expressly sought to find the wild sugar-cane in the Indii

Archipelago, but failed to do so, Bentham, at a comparatively

recent date and after an exhaustive survey of material from all
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parts of the world, says " we have no autlientic record of any
" *

really wild s^tation for the commoa sugor-cane

Another point connected with the life-h.istory of the sugar-

cane which has occupied attention i^,—wliether the sngar-cane,

owing to the fact that it has been propagated for so many

centuries by cuttings, or slip?, has nut, in common Avith otlier

plants, such a^ the batiana, plantain, and bread-fruit, lost the

power of producing mature seed. A very general opinion exists

at the present time, and indeed has existed for nearly a hui^dred

years, that the sugar-cane does not produce seed. Hughes t, i^i

1750, speaking of the sugar-canes at Barbados states, " the

glumes of their pannicles contains a whitish dust or seed, yet

these being sowed, never vegetate.''

Eumphius X does not expressly state that the sugar does not

tlower and seed, but remarks, " Flores semenquc nunquani profei't

nisi per ulic[uot annus steterit in loco quodam saxoso."

iMacfadycu§, in regard to Jamaica, says that " it is a peculiarity

of the (sugar) cane in this climate, that it refuses to 2:)erfect its

seed. Ever since its cultivation in this i;<land it has been raised

from cuttings of the joints."

Sir Wihiaui Hooker!!, citing Roxburgh, states that '^ notwith-

standing his long residence in the country of the Ganges (he)

never saw tlie seed of the sugar-cane." And, lastly, we have

llackel, the recent Monographer of the Andropogone(B in de

Candolle's ' Monographi^e Phanerogamarum,' under SaccJiarum

officinarum, L., p, 112, adding '' Caryopsis nemo adhuc videsse

videtur.''

De Candidlc is therefore no doubt correct in the statement

tliat no one has hitherto described or drawn tlie seed of the

sugar-cane H.

The flower of the sugar-cane, on the contrary, has often been

tigured and described. One of the earliest figures is given by

Tussac (Tlora Antillarum,' 1S08-1827), copied by Hayne
('Arzueykunde,' ix. tt. 30, 81). These exhibit the character of the

stems and general habit, but the analysis of the flower is poor.

* Flora Hong-Kong, p. 420.

t Hughes, Barbados (1750), p. 244.

X Rumphius, Aniboin. toI. v. p. 186,

§ Hoofcer s Bot. Misr. vol. i. p. 90.
||

Ibid.

% Origin of Cultivated Plants (l<^&2j, [>. Vu

.
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Later, tliere is given a good drawing of t!ic plant and flower, in

Hooker's Bot. Misc. i. p. 101 ; to this is added a full account of

the sugar-cane and its cultivation in Jamaica, by Macfadyen.

An excellent drawing, with a full analysis of the flower and pistil,

is given by Schacht (' Madeira und Teneriffe,' tab. 1). This I

regard as the most satisfactory re2)reseutation of the floral

structure of the sugar-cane. The description given by Bentley

and Trimen (' Medicinal Plants/ tab. 298) is excellent, but the

analysis of the flower is by no means good.

In all these, no attempt has been made to describe the seed.

It is probable, therefore, that so far no ripe seed had come under

the notice of the numerous botanists who had described the plant

and flowers.

During the last two years, owing to very intelligent experiments

carried on at the Botanical Station at Barbados, Professor

Harrison and Mr. Bovell have shown very conclusively that

certain varieties of the common sugar-cane still produce mature

fruit. The first statement on the subject by Professor Harrison

has already been published*. It is only necessary to mention

here, that for many years self-sown seedlings of sugar-cane

appear to have been observed at Barbados and elsewhere.

Some of these natural seedlings have been successfully raised

and established. Owing, however, to the very few fertile fruits

produced in each panicle—possibly not more than one in every

three or four thousand spikelcts—and owing also to their very

small size, it is very difficult indeed to observe them f. The ex-

periments at Barbados^ confirmed by observations at Trinidad,

Bemerara, and latterly at Kew, have now very clearly proved

that the varieties of sugar-cane known as "Purple Transparent"

and *' "White Transparent '' periodically produce seed at

Barbados; and that the Bourbon cane, known also as the

*' Otaheite cane," does so very sparingly. From seed of the

former, received from Barbados, sugar-cane plants have been

successfully grown at Kew, and observations have been made

which are embodied in this note.

Although there are numerous varieties of the common sugar-

cane, only a few are widely cultivated in sugar-producing

countries. These being propagated by cuttings or shoots, retain

* Kew Bulletin, 1888, p. 204.

t On the economical value of the fact that the sugar-cane does produce seed

Bee Kew Bulletin, 1889, p. 242.

LINN, JOUKN.—BOTANY, YOL. XXYHI. <J
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all the cliaracter and peculiarities o£ tlie parent plant. In the

West Indies the chief variety cultivated is the Eourton or

Otaheite cane. This is also widely cultivated in Mauritius, and

nnder other names it is the favourite variety in the East Indies

and Polynesia.

At the Jamaica Botanic Gardens in 1S84 there were in all

sixty varieties of sngar-canes under experimental cultivation, and

these were readily distinguished hy the foliage, by size, colour

and character of stera, and by general habit *.

The flowering panicle (without the hollow stem) varies from

2 to 8 feet t. The numerous spilcelets are arranged in pairs, one

being sessile, and the other stalked, surrounded by a dense ring

of long, white, straight, spreading hairs, arising immediately

below, and coming away with the spikelets. All the spikelets ex-

amined were one-flowered and hermaphrodite. The single purple

pale enclosed in the npper glume is present or sometimes

reduced to a film. Tliered lodicules vary from two to three, and

are cither truncate or 2-3-lobed. The yellow stamens were fully

developed, and in a few instances the pistil was rudimentary.

The upper part of the bifid purple stigma is large and densely

plumose. The caryopsis, where present, is free and enclosed

within the pale and glumes ; it is about -^^ inch long, -^^ inch

wide, elliptical-oblong, smooth or finely striated, flesh-coloured,

and surmounted by the persistent bases of the style. The albumen
is nearly white, subtransparent. The embryo is lateral, one-

sixth tlie length of the caryopsis. In germination, the plumule

and radicle emerge without the cotyledon (Plate XXXIIL
tig. 5).

[Note.—Since this paper was read I have received, through

the kindness of Dr. van Eeden, Director of the Colonial Museum
at Haarlem, a copy of " Mededeelingen van het Proefstation

Midden-Java te Semarang, over suikerriet uit zaad door

Dr. Franz Benecke, met 23 figuren." Semarang, G. C. T. van

Dorp & Co., 1889. In this a very complete account is given of

observations made in Java, which have undoubtedly to a great

eitent anticipated those made at Barbados and described above.

* Jam. Botanical Depart. Export, 1884, pp. 31-34.

t According to irunro (Journ. Linn, fcsoc. vol. vi. p. 3G), the specimens raarked

by Linnanis himself SaccJiamm Officinanim are not the true Fugar-cane but

Kria7ithus Japonicus, Beauv.
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Dr. Benecke shows clearly that the occurrence of fruit in

pugar-cane had been observed by him during the years 18S7 to

1889, and he is probably the first to have published (in 1889) a

des(*ription witli drawings of the fruit and the mode of germination.

Those interested in the subject are referred to Dr. Benecke's

pamphlet. In the meantime the above sliort summary will

emphasize the fact and bring to the notice of botanists generally

the possibility now of multiplying the sngar-cane by seminal

reproduction.—D. M.]

DESCETPTION OF PLATE XXXIII.

Fig. 1. Portions of flowering panicle of sugar-cane, showing arrangement of

spikclots.

Fig. 2. A single spikelet enlarged (after Hooker), asupper glume, impale.

(?=: lower glume. c?= anthers. €=lodicules. /=ovary. ^= stigma.

Fig. 3. Ovarj and stigma, X 10.

Fig. 4. Caryopsis removed from glumes xlO, with longitudinal and cross

sections.

Fig. 5. Caryopsis, showing first stage of germination.

Fig. 6. Later stage of germination.

Figs. 7, 8, and 9. Germination observed when the caryopsis is still enclosed in

its glumes.

Fig. 10. A seedling sugar-cane, natural size, three months old.
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Dr. Benecke shows clearly that the occurrence of fruit in

sugar-cane had been observed by him during the years 1887 to

1889, and he Is probably the first to have published (in 1889) a

description with drawings of the fruit and the mode of germination.

Those interested in the subject are referred to Dr. Benecke's
pamphlet. In the meantime the above short summary will

emphasize the fact and bring to the notice of botanists generally

the possibility now of multiplying the sugar-cane by seminal

reproduction.—D. M,]

DESCEIPTION OF PLATE XXXIIL

Fig. 1. Portions of flowering panicle of sugar-cane, showing arrangement of

spikelets.

Fig, 2. A single spikelet enlarged (after Hooker), a— upper glume. 5==pale.

<7=lower glume. <f=antliers, e=lodicule8, /= ovary, ^— stigma.

Fig. 3. Ovary and stigma, XlO.
Fig. 4, Carjopsis removed from glumes X 10, with longitudinal and cross

sections.

Fig. 5. Carjopsis, showing first stage of germination.

Fig. 6. Later stage of germination.

Figs. 7, 8, and 9. Germination observed when the carjopsis is still enclosed in

its glumes.

Fig. 10, A seedling sugar-cane, natural size, three months old.

On the Development of the Sporangia in BJiodocTiorton Eothii,

'^'^g., and B. ^oriduluntj l:('dg. ; and on a new Species of

that Genus. Bj E. J. Hahtex GiBson, M.A., F.L.So

F.E.S.E., Lecturer on Botany in University College, Liver-

pool.

[Read 5th June, 1890.]

(Plate XXXIV.)

The following observations were made on material collected on

rock-ledges in caves at Dinmor Point, Anglesea, and examined

fresh in the Laboratory of the Liverpool Marine Biological

station at Puffin Island.

The habit of Bhodochorfon Bothii is described by Harvey

LTKN. JOTJBIf. BOTANY, VOL. XXVIIT. B
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C Phycologla Britannica,' pi. cxx. b.) in the following words:

*' Spreading over the surface of rocks, about half-tide level."

Conferva purpurea^ Dillw., which Harvey unites with jB. Bothii

under the name of Callithamnion Mothii^ he describes as being

found '* on maritime rocks, within the influence of the spray, but

beyond the reach of ordinary tides," I have collected specimens

of Bhodocliorton Rothii at all levels from extreme low water at

a 20-foot tide to two or three feet above high-water mark, and

found that the nearer the plant grows to low-water mark the

larger, brighter, and more branched it becomes.

General accounts of this species are given by Kiitzing *, J. Gr.

Agardht, Ilauck J, and Thuret §.

MJiochchorton RotJtii occurs in tbe form of broad velvet-like

expansions of a dull crimson colour, from 2 millim. to 1 centim.

in tbickncss. The upright filaments arise from a densely inter-

woven creeping network of filaments, the cells of which are about

as long as broad. The erect filaments are of uniform diameter

throughout, the cells being about one and a half to two and a

half times as long as they are broad. The branches arise alter-

nately and at very acute angles with the main axis. The branching

is very sparing, save near the apex.

The dense corymbose clusters of sporangia (tetrasporangia)

are terminal or subterminal, and their position and mode of

origin furnish a good diagnostic difference between this species

and B. floruhdum, 'E'i^g., and JR. chantransi aides, Eeinke, where
they arise sccundly along the branches.

Their mode of development is as follows:—Copious terminal

braucbing first of all takes place in the apical region of a regetative

filament, tbe secondary branches arising as buds from the

penultimate cells of the primary branch. The sporangia arise

usually on branches of tlie fourth order. Each sporangium is

fonned from a bud of the penultimate cell of a branch, the bud
becoming separated from the parent cell by an oblique septum
(PL XXXiy. fig. H),

: The cell then loses its oblong cylindrical

shape and becomes oval, tbe narrower end being next the parent

cell. The contents segment transversely to the long axis, the

two halves again dividing parallel wuth the long axis. The spores

* Species Algarum,' p. 640.

t ' Species, Genera, et Ordines Algarutn,' ii. p. 17, iii. p. 13.

X 'Die ileeresalgen Deutscblands und Oesterreichs/ p. 68,

§ In Le Jolis ' Liste des Algues marines des Cherbourg/ p. 111.
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(tctraspores) are thus quadrants, not tetrahedra as, for example,

in the genus Folysiplionia. The apical cell meantime increases

in length and suhdivides transversely into a new apical cell and a

hasal cell, from which latter a new sporangium arises in like

manner. When the spores are mature the wall of the s2)orangium

ruptures at the apex and the spores escape, the empty spor-

angium remaining attached. The parent cell then gives off

another hud into the cavity of the empty sporangium (fig. 10).

Usually, though not invariably, the second bud, after separation

from the parent cell, divides transversely into an apical cell and

a basal cell from which a new sporangium arises, the basal cell

being sheathed by the torn wall of the first formed sporangium

(fig. 10). Often, however, the second bud itself becomes the

mother cell of a sporangium, and in such cases a series of

sporangia may be so formed, the torn walls of preceding sporangia

remaining as sheaths round the base of the sporangium of the

time being (fig. 7). Other conditions still are to be met with.

The bud may divide into a basal and apical cell, the sporangium

being developed not from the basal cell but from the apical cell

directly (fig. G).

The spores when shed germinate into cell-rows sparingly

branched. The sporangia begin to be formed from January

onwards, so that by the end of March every filament bears at its

apex a cluster of sporangia-

The method of innovation described as occurring in the

development of the sporangia is only an extension of the mode of

renewed grow^th of the vegetative filaments. Injury to afilamcnt

and removal of the apex is followed by apical growth of the next

uninjured cell into the cavity of the ruptured cell (figs. 8, 0)

The sporangia of R. Jloridulum^ l^^^g-, show similar inno-

A'ations to those described as occurring in B. liotJiii (fig. 12). I

have not met with li, chantransioides^ Eeinke, and am therefore

unable to say whether the same phenomenon is exhibited by that

species. Certainly Eeiuke's figures * do not indicate any basal

sheaths such as I have described as occurring in R. Rothii and

R.Jloridiihnn. I may add that these sheaths may also be observed

in 7?. mevibranaceum^ Maq.

Similar phenomena in the development of sporangia arc known

to occur in the Sphacclarlucese and other groups.

* Atlas deutaclier Meeresalgen, tab, 21.

r2
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KaoDocHORToy SEiETOLA^yrM:, sp. nor.

Diagnosis. Thallus filamentis rectis, eramosis, e strato cellularum

surgentibus; tetrasporangia vel terminalibus vel secuudis,

vel utriaque ; colore roseo.

Sah. Oa Polysiphonia urceolata at low water, Puffin Island,

Anglesea.

On examining some old Laminaria'Steva^ gathered at extreme

low water (spring-tide) at Puffin Island (S. SeirioPs Isle), Angle-

sea, in Marcli 1890, I found some epiphytic Polysiphonia

urceolata covered with the minute species which I here describe.

I submitted specimens to Mr. G. Murray, F.L.S., who believed

it to be a new species. I sent specimens also to M. Bornet,

who was kind enough to give me his opinion on the matter.

I had considered it as a species of WwdocTiorton, but M. Bornet

pointed out to me that the discoid basal layer indicated affinity

with Chantransia. Its general appearance and the presence of

well developed and abundant tetraspores, however, clearly

demonstrated an even closer relation to the genera Bhodochorton

VLndCallithamnion. Indeed, M. Bornet suggested the possibility of

its being near Callithamnion Jiumile^ Kiitz., in systematic position.

In that species, however, the apices of the upright filaments, at

least in Kutzing's figure, are branched, while in ray plant the

filaments are quite simple. In character it seems halfway

between the genera Bhodocliorton and CTiantransia, but I insert

it temporarily nnder the former and venture to give it the name
of jBA. seiriolanum^ after the island on whose shores I found it.

Whether it may be left there, or form the type of a new
genus, or whether, as suggested to roe by Mr. Batters, the

genus Bhodochorton must he divided into two subgenera, one

with a discoid base, the other with creeping filaments, I leave

for discussion in a paper on the revision of the genus Bhodo-

chorton on which I am engaged.

I may add that I have found in the present species the same

mode of innovation of sporangia I have described above for

B. Bothiiy B.floridulum, and B. memhranaceum.

EXPLANATION OF PLATE XXXIV.

Figs. 1-5. Bhodochorton seiriolaniim, n. sp.

Fig. 1, Part of a branch of Pol7/sipko7iia urceolata with B. sciriolanum epiphytic

on it, X ob.



Earvey Gibson •._ LmN.Soc. JouHj^.Boa\VQL.XXVIir.P1.34

X?

West/Tcvmvaji imp

' . .^

EIGS.I-5 HHDDOCHOKTON SKlRtOl^X^

'
"-

I

*T-
^ i

fiXDlUlL ORlDLfX^UI^-
'h'_



DEVELOPMENT OF CYSTOCARPS IN CALLOPHTLLIS, 205

Fig. 2. The same, x 355, showing terminal and secund sporangia.

3. The basal cell-layer from which the upright filaments spring, X 355.

4. A filament showing innovation of the filament after the escape of the

tetraspores from a terminal sporangium, X 450.

5. Terminal sporangium with tetraspores and innovation of a subterminal

sporangium, X 450.

Figs. 6-11. Ehodochorfon Bothiij Nag.

Fig. 12. B.floridulicm^'SsLg.

All drawn with Zeiss's objective E, ocular 2, with drawn tube. The details of

cell-structure are not indicated.

Figs. 6, 7, 10. Various stages in the development of sporangia formed by

innovation. X 355.

Figs. 8, 9. Innovation in vegetative filaments. X 355,

Fig. 11, Development of sporangia from buds of subapical cells; in one case

the spores have escaped and a second bud is developing in the cavity

of the empty sporangium. X 355.

Fig. 12. Sporangium in course of formation by innovation in Z?. jioriduhim.

X355.

On the Development of the Cjstocarps in CallopTiylUs laciniata,

Kiitz. By A. Loekain Smith. (Communicated by D. H.

Scott, M.A., Ph.D., F.L.S.)

[Read 5th June, 1890.]

(Plate XXXV.)

Callophtllis lacjntata, on which the investigation recorded

below was made, belongs to the family of the Gigartinacecd^ one

of the Florldese.

It has a flat isobilateral much-branched thallus. It is dioecious,

and the fruiting-thallus bears a large number of cystocarps.

Harvey in his *Phycologia Britannica,* vol. ii. plate 121, thus

describes it under the name oi Rhodymenia laciniata :

''Frond thickish, subcartilagiuous, opake, bright red, more or

less palmate or flabelliform, cleft into numerous broad wedge-

sTiaped segments, which are again divided in a subdichotomous

manner; the apices obtuse, the margins, when in fructification,

curled and fringed with minute cilia, in which the tubercles are

imbedded."
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These so-called " cilia " appear at first as slightly thickened

irregular outgrowths towards the growing points of the thallus.

They become larger, and consequently more crowded, as the fruits

ripen.

A section through a mature cystocarp presents the appearance

shown in PI. XXXY. fig. 5. There is a broad pericarp enclosing

a central mass of spores; the outer layers of the pericarp are

of small, closely adhering cortical cells, the inner layers are of

larger cells. Immediately surrounding the spores, we often find

seemingly elongated much-crushed cells very full of contents.

The spores themselves are arranged in larger or smaller groups,

each occupying its own compartment, and mostly separated from

the other groups by a broader or narrower wall of thallus-cells

elongated and compressed like those that surrouud the whole

mass.

The spores are irregularly round or oval; they vary in size

and shape. They lie in loose groups, or sometimes in regular

rows and chains of connected spores. Occasionally we find a

little packet still surrounded by an outer cell-wall, showing that

division is not yet quite completed.

The main axis of the thallus is a solid mass of apparently

parenchymatous tissue. The medullary part consists of very

large cells interwoven with smaller cells which have more abun-

dant contents. The cortex is of radiating filaments of still

smaller cells, more regular in size and closely packed together.

In the outgrowths destined to hold the cystocarps, we find the

large medullary cells are smaller and richer in contents than the

cells of the vegetative thallus; the interstitial cells seem to be

more numerous
; the cortex is thicker, forming a strong compact

envelope for the future fruit. This thickened cortex is already

present to some extent when the procarps first appear.

At a very early stage, various cells of the outer medullary

tissue and inner cortex are differentiated from the rest, aud

become densely filled with protoplasm. Some of these cells,

auxiliary cells we may call them, are large and irregularly shaped

(PI. XXXV. figs. 1 & 2). They continue to grow apparently

at the expense of the surrounding tissue. Along with these are

smaller cells exactly similar in contents.
+

These differentiated cells go to form the procarp, but I have

failed to trace their relation to each other, whether they all

^ ^.-x
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belong to the carpogonial brancTi, or whether some of them may
not arise from other neighbouring branches.

The carpogone with its trichogyne is borne upon one of the

smaller cells, which again lies alongside of a large auxiliary cell.

The trichogyne has ofteu, though not alwaj^s, the little coil

near its base, so characteristic of Poli/ides and some other

Florideaj. It forces its way between the cortical cells, and

finally protrudes, sometimes to the extent of a third of its

length.

At a later stage, presumably after fertilization, fusion takes

place between the carpogone and the auxiliary cells.

At this stage the y)rocarp is an irregularly-shaped mass of

fused cells with projections on all sides. After staining with

methyl-green, one of the procarps was shown to contain a con-

siderable number of nuclei, the result evidently of the fusion of

the difierent cells and of subsequent divisions of these nuclei.

The remains of the trichogyne can be traced in such procarps,

but the basal portion of the carpogone can no longer be distin-

guished, having evidently become confluent with the next

auxiliary cell.

Each cystocarp contains a varying number of these procarps

;

sometimes they are separated from each other by a mass of tissue,

sometimes they are crowded together in immediate contact. They

remain, however, separate and distinct ; in no case was there any

proof of the existence of fertilizing filaments, such as occur in

Folyides, Budresnaya, &c., nor is there any evidence that fusion

takes place between the cells of different procarpial groups.

The procarp next divides up by walls parallel or at right

angles to each other into a mass of large cells. These cells agam

divide by walls in all directions (fig. 4).

At this stage the primary and secondary divisions can be

distinctly traced, and the whole procarp breaks up ;
there does

not seem to be any sterile tissue left.

From the ultimate divisions we get the spores. These, as has

been already mentioned, lie in groups, each of which is the pro-

duct of a single procarp. The groups may be quite isolated and

completely surrounded by the compressed thaUus-tissue, or they

may lie so closely together that several groups seem merged into

one. This is easily intelligible, as at an early stage two or more

procarps are often found in close contact.
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( The spores sometimes lie in the position left by the last

divisions; more generally, in the ripe condition they are entirely

free from each other.

. Dehiscence takes place by an opening in the wall on the side

of the cystocarp.

The conclusion, then, to wliich my investigation leads is, that

the cystocarp of Cdllopliyllis laciniafa is a compound body,

including the products of a number of procarps.

The investigation was carried on at the Normal School of

Science [now the Koyal College of Science], in the Laboratory of

Dr. D. H, Scott, to whom I have been indebted for continual
4

advice and assistance.

The material was collected and preserved at Plymouth during the

summer of 1889 by Professor T. Johnson of Dublin, who kindly

placed it at my disposal for investigation. I have also to thank

him for much help and encouragement during the progress of my
work.

EXPLANATION OF PLATE XXXV.

c=carpogone ; t ogyne auxiliary cell.

Fig. 1. Oarpogone unfertilized with 2 auxiliary cells. X444
Fig. 2. Semi-superficial section of a young cystocarp, showing several pro-

carps and trichogynes. X 170.

Fig. 3. One or more procarps after fusion, showing the nuclei. The remains
of a trichogyne are still to be seen. x444.

Fig. 4, Procarp, showing the primary and secondary division-stages towards
formation X440.

Section

the spores. X 166,
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a Description o^/^New Species. By George Mu
4

Ethel S. Barton.

[Read 5th June, 1890.]

(Plates XXXYI. & XXXVII.)

The genus CTiantransia has been, since its establishment, one of

the most interesting among Algae, not only on account of its re-

markable position as one ofthe so-called primitive types of Mo-
rideae, but also from a supposed relationship ascribed to certain

of its forms with BatracTiospermum and Lemanea, The history

of the genus is, in fact, an exceptionally stormy one ; its syste-

matic position has been the subject of argument, the generic

characters have been emended and its validity as a genus has been

challenged. It is happily unnecessary for us to penetrate farther

into the history of these changes than the Thuretian conception

of the genus. This author writing (1863) in * Le Jolis, Algues

Marines de Cherbourg/ p. 104, says :

" The genus Chantransia has not been tept to the limits assigned

to it by De Candolle; since it contained species belonging to

Lemanea, BatracTiospermum^ Cladophora, and (Edogonium{^\. Fr.

ii. p. 49 et se^). Fries re-established it later (1825) on a better

basis, taking for its types Conferva Kermanni and C. chalyheia of

Eoth. These two plants, living in freshwater, bear a strong re-

semblance to certain minute marine species which form part of

the Callithamnion of Lyngbye. Harvey long ago recognized this

resemblance, which had compelled him in 1836 to re-unite the

marine and freshwater species under the genus TreutepoMia

(Mackay, Flor. Hibern.). More recently, however, this celebrated

algologist has changed his opinion and replaced the marine species

in Gallithamnion. He has even described and figured for some

of
^ them veritable tetraspores (Phyc. Brit. tabb. 313, 314). The

existence of such organs would justify the position which he

assigns to these plants if it were well demonstrated. But I think

that there is some error here resulting from the study of dried

specimens. At least I have never been able to find tetraspores,

and I trust implicitly on this point to the excellent observations

of M. Areschoug (Phyc. Seand. raarln. p. 115), conCrmed recently
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by M. Pringblieim (Beitr. zur Morpliol. d. Meeres-Algen, p. 26).

I have never seen iu these plants anything but undivided spores,

having a tendency more or less to group themselves on short

lateral branches, in such a manner as to form in certain species

small glomerules, sometimes replaced by clusters of antherids.

That these glomerules or groups of spores represent the most

simple state of conceptacular fructification of the otlier jPloridea?,

one can hardly doubt, especially when one compares them ^Yith.

organs of the same nature in other genera ; &c."

Though Harvey was wrong as to the division of the spores into

tetraspores, he was nevertheless right in his view of the morpho-

logical value of these bodies. They are commonly called mono-

spores, and understood to be the homologues of the tetraspores

of the other rioridese. That Thuret, though right in his obser-

vation, was wrong in regarding them as equivalent to concepta-

cular fruits, was made abundantly clear by the description of the

true cystocarps of Chantransia corymhifera by Bornet and Thuret,

* Notes Algologiques,' p. 16, tab. v. (1876). Before this, how-

ever, in 1873, M. Sirodot described the monospores, antherids,

tricliogynes, and cystocarps of a freshwater species, (7A. investiens^

Lenorm. (Comptes Eendus, vol. Ixxvi. pp. 1338-39). M. Sirodot,

however, thought fit to remove this species from Chantransia and

make it the type of a new genus, JBalhiania (Ann. Sci. Nat. 1876,

6^ ser. tom, ii. p. 146). Whether this distinction should now

stand will be seen later. It is mentioned here now because the

discovery of its sexual reproductive organs takes precedence of

the case of C%, corymhifera.

As the matter now stands, the position of the genus in the

estimation of botanists is as follows :—In the sea there occur

certain species typified by Cli. corymhifera^ Thur., of which both

the sexual reproductive system and the propagation by mono-

spores have been described and figured by Bornet (Zoc. cit.). Iu

fresh water there occur certain other species (excepting for the

present CA. investiens^^'Balhiania investiens^ Sir.), which are re-

garded by M. Sirodot as non-sexual forms of JBatrachospermum.

His views on this subject are most fully expounded in his elabo-

rate treatise, * Les Batrachospermes,' Paris, 1884. According to

him these " Chantransia-iorms '' are the sporophytes of Batracho-

Bjpermumj—forms which do not attain a sexual reproduction unless

in the shape oi BatracTiospermum—his own discovery of antherids

and cystocarps in Ch* investiens having been swept from the track
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o£ this theory by the removal of the species into Balhiania created

for its reception.

It is well known that the carpospore of Lemanea on germi-

nating puts forth a so-called protoneraal filament on which the

fertile axes are borne ; and it has been asserted by Peter (Bot.

Yerein,MUnchen, 28 Feb. 1887) that the sexual LemaneaJluvia-

tilis may develop from the lietcromorphic branches of a Chan-

transia. Sirodot had also (' I^es Batrachosperm.' p. 4) made a

similar assertion as to the connexion of Gh. vlolacea and Ch.

amethystea with Lemanea.

In the ' Annals of Botany ' (vol. iv. no. xlv., May 1890) there

is a paper by Prof Atkinson on " The Lemaneacese of the United

States," in which the so-called " Chantransia-^ovm^ " oi Lemanea

are described. According to this author also the " Clwntransia-

forms " in question do not produce monospores, but stand m the

relation of a protoneme to Lemanea.

In addition to this there are a small number of species of

CTiantransia growing in fresh water and described in systematic

books which have had no definite position or relation assigned to

them.

Such, then, is the extraordinary position of this genus. Ihe

marine forms only are perhaps regarded as valid, but exist merely

on sufferance. The freshwater forms are some of them sporo-

phytes of one plant or protonemes of another, while a residuum

remains unattached to anything at present in the limbo of syste-

matic papers on freshwater Algae.
,, x i v

The principal material of the present research was collected by

Prof. Bower and Mr. Murray, in the beginning of last April, in

the stream near Duntoclier, running out of Loch Cochno on the

Kilpatnck Hills, Dumbartonshire. The Chantransia was growing

on LemaneaJimiatilis in minute tufts, rooting in the tissues ot

its host. On comparison with other species of Chantranna

notably with Ch. violacea, it was found to be new to science, and

we have therefore described it below as Chantransia Bowert in

honour of its finder. The separate filaments grow to about

1 millim. in length, and the branches, which are always given off

at the upper end of the cells, are either opposite or alternate in-

definitely: The branches and twigs end each m a long hyaline

hair with a slightly rounded tip. The lower ceUs of a filament

are 3-4 times, those occupying the middle portion 4-5 Umes as

long as the dian.eter ; while the cells at the tip dimmish in length
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to about twice the diameter. The cell-walls are thinner \n the

apical than in the basal cells. The filaments are attached to the

Lemanea by means of non-septate and much-coiled rhizoids.

Sessile monospores are borne in great abundance on the branch-

lets generally opposite in twos, often in threes- Such clusters

occur at the ends o£ the branches, sometimes with the terminal

hyaline bair, sometimes without it. They are rather pyriform

than oyal in shape, and of a deeper colour owing to den^^er

contents than the cells of the filaments. When the branches

are in full-bearing, monospores terminate nearly every twig and

the hyaline bairs are only rarely to be met with (Plate XXXVI.
fig. 1)

.

We have not been able to observe the escape of these mono-

spores, since the material was preserved in alcohol before the mi-

croscopic examination took place. They are, however, not simply

detached, since after the escape there remain the empty spore-

cases in situ (figs. 4 and 5). This spore-case or outer wall is

apiculate and hyaline, while the inner one is darker in colour.

From the fact that traces of empty spore-cases sometimes

appear round the base of monospores, it would appear that new
outgrowths occur through these old spore-cases (figs. 4 and 5),

as in the unilocular sporanges of CladostepTius. We must regard

these monospores as produced in monosporanges (= spore-cases),

the homologues of the tetrasporanges of other Florideae *.

The above description represents the usual appearance of the

plant as collected. Patient examination of it, bowever, was

rewarded by other discoveries, viz. antherids, trichogynes, and

cystocarps. The antherids (PL XXXVII. fig. 4) resemble, as will

be seen by the figures, most closely those of Ch. corymbifera ;

tbey form dense clusters, and eaeb pollinoid is about two-thirds

the diameter of the adjacent filament in size. The cystocarps

(PL XXXVII. figs. 2 and 3) form corymbose stalked clusters of

earpospores which are In size about twice the diameter of the

filaments which bear them. Ifc will be seen from the illus-

* As further confirming this view, it may be added that, in the course of ob-

servations on a marine species, CTiantransia secundata, we have observed its early

stages of germination on Cladojjhora ruj^estris. The monospore first divides

intofmir, and then so closely resembles a tetraspore that the acceptance of this

view as to its homology becomes irresistible (PI. XXXVII. fig. 5). This division

then proceeds in the same plane, thus giving rise to the membranous base of

Chantransia, from which the upright fijaments arise.
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trations that the development of the cystocarp also resembles
Gh. corymhifera^ the marine species, as described by Bornet.
Owing to the scarcity of material in this condition, we were
unable to investigate this process of development more fully.

The trichogynes, so far as we have observed them, rather re-

semble tlie figure of Ch. coryinbifera by Schmitz (*' Unters. u. d.

Befrucht. d. Florid.," in the Sitzungsber. d. Berlin. Akad. 1883,

plate V- figs. 2, 3, & 4) than those by Bornet. The observer is

constantly misled by the appearance of clusters of monosporanges

surrounding an emergent hyaline hair into the belief tliat he is

witnessing a young cystocarp crowned by a trichogyne. Such

clusters have a wonderful superficial resemblance to the young
cjstocarps of Nemalion for ezample, though in Ch. Boweri the

greater size of the carpospores enables one to detect them at once

when accompanied in the same field by monosporanges. Besides

more essential differences, the carpospores are of course in denser

clusters and greater numbers in each cluster.

The following diagnosis of tlie species sums up briefly its

characters

:

Chanteansia Bowekt, n. sp. ; cespite minuto, pallide violaceo

;

fills radiatim dispositis '0085 mm. crassis, articulisquam diametro

inferioribus 3-4plo, superioribus 4-5pIo, supremis duplo longi-

oribus, ramulis apicibus piliferis, oppositis interdum irregularibus

;

monosporangiis apiculatis, inonosporis ovalibus aut subpyri-

formibus sessilibus, oppositis binis aut ternis ; cystocarpiis efc

antberidiis corymbosis, pedicellatis.

jluviatilem

Murray
die dominica paschali April 1890.

The nearest species, Ch. violacea, which also grows on JLemanea^

differs from it (1) in the absence of the long hyaline hair at the

end of the branches, and (2) the different proportions of the

joints, and (3) in the thicker cell-walls. These combine to give

it a quite different appearance*.

In examining species of Chanfransia the student should be warned against

rerj deceptive appearance presented by the epiphytic species of Dermocarpa

and the like. violacea

In Chanfransia secundata in the sea, we have been temporarily misled several

times by the extraordinarily close resemblance borne by clusters oi Dermocarpa

and its spores to both cystocarps and antherids. Minute and careful study and

comparison alone enables one to avoid mistake in this matter.
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The supposed relationsLip oV Chantransia-forms^^ with Lema-

neacem has beeu mentioned already, and it now becomes necessary

to examine this question more carefully in the light of the facts

set forth. More especially is this the case, since Ch, 'Boweri

and Cli. violacea grow on the thallus of Lemanea* la Prof.

Atkinson's paper, p. 222, Chantransia violacea var. Beardslei^

Wolle, is quoted under Lemanea fucina^ Bory j and in a foot-

note to this he says, ''This is the Chanfransia-iorw. o^ Lemanea

{Bacherid)fucina^ ^ory, \Viv. rigida, which Wolle found 'as an

undergrowth, intermingled with Lemaneay which was fringed

with the parasitic (7. violacea^ from Painsville, Ohio." Prof.

Atkinson has figured this '^Chantransta-iovm. oiLemaneafucina^^
on plate vii. figs. 6 and 10. His meaning is therefore plain;

though it is difficult to understand how he ever came to reach
^

it. Not only is his '^Chanfransia-fovm^^ many times larger than

Ch. violacea, but in much more important respects the resem-

blance is sadly to seek. Kiitzing's imperfect figure of his own
species is probably the origin of Prof. Atkinson's mistake ; but

whatever var. JBeardslei may be, it is certainly not a variety of

Ch. violacea. More tlian this, it is necessary for us to prove

that it is no true Chantransia at all. In calling it so, Prof.

Atkinson of course but follows the example of Sirodot, Peter,

and others in associating what appears to be a Chantransia

with a Lemanea. It will be remembered that Sirodot's '^Chan-

transta-^onns " of BatracTiospermtim are sporophytes, but that

the ^^ Chantransia-ihvms " of Lemanea are protonemal merely, and

bear no monospores. But Ch. violacea bears monospores.

Next, let us take Ch. JBowert. Not only have we described

its monospores, but its sexual organs of reproduction as well;

and it, too, grows on Lemanea. It is of importance to state

here that mo actually obtained in the same preparation, on tlie

same slide, at one time the antherids of Chantransia Boweri

and the antherids of Lemanea Jluviatilis on which it grows.

There could be no possible excuse for mistaking the one for

the other. This interesting observation not only disposes of

any question of identity between Ch. Boweri and Lemanea^ but

it is fatal to any ingenious theory to the effect that sexual repro-

ductive organs might possibly be borne on the protonemal form

under abnormal circumstances. Here, under the same circum-

stances, side by side, were these two plants both bearing an-

therids, and these antherids of a diff'erent type. It must be
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clearly understood tliat we do not call in question the existence

of a protonemal form of Lemanea Vihich. resembles, in a super-

ficial way, Chantransia ; nor do we contend that Peter or Prof.

Atkinson are mistaken in their interesting observations except

in this, that their protonemal forms are species of Chantransia.

Enough has been said to show that this has been too hastily

assumed. One might as reasonably call the protoneme of a moss

the Conferva-iovTu. This confusion of a protonemal form of

Lemanea with Chantransia has thus been rendered worse con-

founded by the fact of true species of Chantransia growing on

Lemanea.

The question of the asserted relationship between Chantransia

and Batrachospermum is a much more difficult one; and our oh-

servations do not directly touch it. The so-called ''C/^anfra«sm-

forms " bear non-sexual spores. Are these true monosporanges or

not? As bearing, however, most weightily on this question, we
may here claim to have establislied a freshwater group of species

of Chantransia^ consisting of Ch. Boweri and Ch. investiens (the

genus Balhiania scarcely possesses validity), in all generic points

resembling the marine species Ch, corymhifera. They are not

only reproduced non-sexually by monospores, but sexually as

well. There is therefore a good and valid genus Chantransia

in fresh water as w^ell as in the sea ; and it may be added (though

a small matter, yet an indicative one) that these freshwater

species exhibit that form of growth called innovation, which

Mr, Harvey Gibson tells us he has observed in the marine genus

JRhodochorton^ so nearly related to the marine Chantransia.

This being so, it appears to us that the burden of proof (in this

matter of Batrachospermum and Chantransia) is shifted from our

shoulders to those of M. Sirodot and his supporters—the required

proof being that his ^'Chantransia-fovivs " are anything more than

sporophytic shoots of Batrachospermum resemhling Chantransia.

AYe have seen how it has fared with the '^Chantransia-fovm^ " of

Lemanea. It is open, of course, to those who prefer it, to contend

that the sexual reproductive organs of Ch. investiens are merely

the result of abnormal circumstances operating on a form which

ordinarily is a sporophytic condition of Batrachospermum^ for

example. Here, again, let us take w^arning by the case oi Lemanea.

Further, the observation of these was made by M. Sirodot

hiintielf.

It would be also a possible contention that Ch. Boweri ought
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to be reckoned with JBalhiania ; but this genus was created, its

author tells us, for the reception of this form, since all other

^' Chantransia-£ovmB^^ were mere sporophytic states o^ Batracho-

spervium. It must, therefore, iiow disappear. Moreover, the

obvious close connexion existing with Ch. coryinbifera warrauts

us in disregarding Balhiania as a genus, and reckoning Ch, inves-

tiens and Ch. Boweri^ with Ch. corymhifera and other marine forms,

as all of them species of a good and valid genus OJiantransia.

EXPLANATION OF THE PLATES.

Plate XXXVL

Chantransia Boweri,

Fig, 1. Filament bearing raonosporanges, X 500.

2. Ditto, showing branches with piliferous endings, X 900*

3. Portion of filament, x 900.

4 & 5. Ditto, showing innovation, X 900-

Plate XXXVII.

Fig. 1. Trichogynes of Ch. Boweri, X 900.

2. .Development of cystocarp of ditto, X 900.

3. Mature cjstcfcarp of ditto. X 900.

4. Autherid of ditto, X 900.

6. Germinating monospores of Ch. secundataj x900.

6. Antherid of Ch. corymbifera^ X 250. After Bomet.

7. Trichogyne of ditto, X 400. After Bornet.

8. Cystocarp of ditto, X 250. After Bornet.

9. Development of cystocarp of Ch, inventiensy X 720. After

Sirodot.
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On Stipules, their Fibrin and Function. By the Efc. Hon.
Sir John LubbW, Bart., M.P., F.E.S., D.C-L., LL.D.,

P.L.S.
[Bead 20tli February, 1890.]

A^AUCHER, in his ' Histoire Physiologique des Planter/ writing of

SeliantJiemu})!^ ohsevyeQ :
—" J'iudique dans ce genre deux prin-

cipaux objets de recherche. Le premier est la raison pour
laquelle certaines cspeces ont des stipules tandis que d'autres en
sont privces." No one, however, so far as I know, lias yet

attempted to answer this question, which is one of considerable

interest; and might be asked with reference to several other

groups besides the genus Helianthemum.
There has been a great deal of difference of opinion as to the

distribution o£ stipules in the A^egetable Kingdom. DeCandolle *

stated without any hesitation or qualification that " Les stipules

n existent dans aucune plante naonocotyledone." Others, how^-

over, have been of a very different opinion. The tendrils of

Smtlax^ the ligule of Gramincae, have been regarded as true

stipules. Into this question I do not now propose to enter,

DeCandolle also observes that " Leur existence parait cepen-

dant liee assez intimement avec la symetric generale des plantes;

car elles existent ou manquent dans toutes les especes d*une

famille
: ainsi, on trouve des stipules dans les Eubiacees, les Mal-

vacees, les Amentacees, les Legumineuses, les llosacees, etc., et

My ?j

This, liowever, is not so general a truth as DeCandolle ima-

gined. The absence of stipules is not complete in either of the

families mentioned by him. They occur not only in Spergula
and Spergularia, which are now generally considered as belonging
to the Caryophyllese (though certain botanists regard the Alsiuea^

as constituting a separate family), but also in most of the Poly-

carpeie, and among the Myrtaceye in CalytJinx, Courou^ita^ and
perhaps in some other genera. Moreover, as pointed out in the

above passage from Vaucher, there are even certain genera, and
m addition to Jleliantliemum I might mention Lathi/rus^Geiiista^

^ytisus, Passijlora^ Acacia^ Spircea^ Saxifraija^ liosa, Bcrhcns, &c.,

m which some species have stipules while others have none.

* ' Orgauograpbie Vegetale,' vol. i. p. 334. See also Colonib, " Rceli. sur les

Stipules/' in Anu. des Sci. Nat. 1887^

Liifif, jouuy.—BOTANV, ror. wyrrr. ^>
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In attempting to answer this question we may begin by con-

sidering the function oi' functions which stipules perform. Of

these the primary purpose seems to be to protect the bud. In

other species, however, they serve as accessory or deputy leaves.

As an illustration of the latter may be mentioned some species of

Latliyvus^ for instance L, ApJiaca.

Passin*^ on now to the cases in which the stipules serve to

protect the young leaves, I may first mention, in passing, those

instances in which the stipules with this object have become

stiff, pointed, and thorn-like, as in Hohinia. They are especially

developed on the lower shoots and branches, which most need

protection.

In far more numerous species, however, the stipules j)rotect,

by enveloping, the young bud and leaves. In such groups the

view that the function of^tbe stipules is mainly to protect the

young leaf is confirmed, not to say proved, by the fact that they

are very short-lived and drop off as soon as the young leaves

have expanded. Such cases are so numerous that it is hardly

necessary to quote any illustrations. Indeed, in many of the

lesser known genera this early fall of the stipules leaves it

doubtful whether they occur or not.

. On the other hand, there are cases in which protective stipules

are even more persistent than the leaves to which they belong

;

in such cases, however, they protect, not their own leaf, but that

of the following year.

Passing uow to the case oi Heltanth ermcrn, let us compare the

species which have, with those which have not, stipules. Our

common H. vulgare (fig. 1) is one of the species with stipules.

The leaves are oblong-lauceolate, subacute, opposite, petiolate,

stipulate, channelled above, and thinly covered with stellate

tufts of hairs, and finely tomentose with similar tufts beneath.

Some varieties are even more nearly glabrous^ others more

decidedly tomentose. Petiole narrowed to the base, semiterete

and flattened above, glabrous or nearly so. Stipules subulate,

acute, one-nerved, ciliate, inserted on the very base of the

petiole.

Another species with stipules is JET. ^olifolium. Here the

leaves are opposite, petiolate, stipulate, lanceolate, obtuse, ter-

minated by a bristle, channelled above and finely x)ubescent,

cariuate beneath, with midrib densely * tomentose and hoary.

The petiole is slightly tapered to the base, narrow, semiterete,
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silky The stipules are small, subulate, acute, one-nerved,
densely ciliate on the margins and keel, seated on the verv base
of the petiole. ''

,

Fig. 1.
t

_ F

Shoot of Heliantherniim vidgare. Slightly enlarged.

Again, fu jST. tomentosum the leaves are opposite, stipulate,

obloug, obtuse, broad at the apex, and tipped with a bristle,

channelled along the middle, hoarj and tomentose on both sur-

faces ^vith adpressed tufts of stellate hairs. The stipules are

small, subulate, acute, obscurely one-nerved, hairy or silky. The
petioles semiterete, slightly tapered to the base, silky.

In H. cegyptiacum the leaves are ovate, obtuse, thinly hairy,

with stellate tufts of hairs. The stipules lanceolate-subulate,

moderately large ; otherwise like H. vulgare.

In ^. rhodanthum the leaves are opposite, linear, obtuse, revo-

lute at the margins, petiolate, stipulate, channelled above, deep

green, and covered witli stellate hairs, hoary beneath and densely

felted with stellate hair;3. Petiole tapered slightly to the base,

semiterete. Stipules small, subulate, one-nerved, hairy, on very

base of petiole, which widens there and shows an attempt at

being connate at the base. ^

The leaves of H. ciliare are oblong or oral, obtuse, thinly siel-

lately hairy above and at the margin, nearly glabrous beneath.

s2
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Stipules rather large, lanceolate-subulate, hairy. Otherwise like

HeliantJiemum vidgare.

In H, lavandulcefolium the Icayes are narrowly oblong, obtuse,

thinly stellately hairy above, densely felted beneath ;
otherwise

like jff. vulgare. Stipules small, subulate,

H. rosmarinifolium ? has its leaves | in. to IJ in. long, oblong?

obtuse, thinly stellately hairy above, densely felted and hoary

beneath ; otherwise like jET vttlgare. Stipules long, subulate,

acute.

In all these species the petiole tapers more or less towards

the base.

Now let us turn to the species without stipules. Beginning

with R, oelandicum Cfii?. 2). thenlant is dwarf and nrostrate. The

Fig. 2.

Shoot of Helianthemum celandicum. Slightly enlarged,

leaves are opposite, exstipulate, oblanceolate or spatliulate, taper-

ing to a broad base, sessile, often but not always distinctly three-

nerved, ciliate, especially at the base, and hairy on the midrib

beneath, sheaildng the apical bud very closely in the young state.

The leaves

are oblauceolate, or spathulate, obtuse, undulate at fhe margin,

tapering to a short petiole which is distinctly loidened at the very-

base, and sheathing the bud in a young state, stellately pubescent

above and densely felted beneath.

H.

which is grooved above, dilated and sheathing the bud by its

base, hoary, and densely felted with stellate pubescence on both

surfaces.

H.formosum is a shrub of similar habit to the last. Its leaves

are oblanceolate, obtuse, or the larger ones oblong, tbree-nerved,

densely felted on both surfaces and hoary, with stellate tomentum,

undulate at the margin, tapering into a broad flat petiole, which

^yn
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is dilated at the very base and semiamplexicaul. lu the young
state the petioles are shorter, deeply grooved oa the inner surface

and half surround a young bud in their axil. The bud, mean-
while, of the main axis is completely covered by its own densely

felted leaves, which are oppo»site, decussate, valvate, and clasp or

adhere to one another by means of the tomentum.

HeliantTiemum Lihanotis is an upright, small, twiggy shrub. Its

leaves are narrowly linear, obtuse, strongly revolute at the margin,

sessile, slightly tapering to the base and a^ain dilated there,

sheathing or rather clasping the stem (amplexicaul), deep green

above and finely scaly, felted beneath with a fine tomentum of

short stellate hairs. They are also opposite, decussate, completely

sheathing the bud in the young state, and slightly connate at the

base, even after attaining full size.

Thus in all the above cases the species with stipules agree in

having narrowed petioles, and the young bud is sheltered by the

stipules. On the other hand, in the second group which has no

stipules the petiole itself is more or less widened or sheathing

and serves to protect the bud.

The reason for the presence or absence of stipules seems then

quite obvious. "When present the petiole is always very narrow,

semitcrete, and tapered to the base. In the bud state tlie stipules

of two opposite leaves seem like another pair of smaller leaves set

on at right angles to the first. They touch by their contiguous

edges and diverge at an acute angle over the enclosed bud, filling

the open space between the leaves. Where stipules are absent

the leaf is often sessile, and, whether or not, its base is always

dilated and concave on the inner face, completely enclosing the

hud up to a certain stage of its development.

Let us now see whether the conformation of other species

supports this view. In the allied genus Cistus, the species of

which possess no stipules, the petiole is widened as in the Heli-

(mthemiims without stipules. For instance:

Cistus villosiiSy like all the undermentioned species, has no

stipules. Its leaves are oblong-oval, rugose, villous, tapering

into a broad subwinged petiole, which is dilated at the base and

connate for 2-2| millim., enclosing the bud when young and the

axis when old.

C corlariensis differs markedly from the above in its well-

defined petiole. Its leaves are cordate-ovate, acute, dark green,

and very rugose, glabrous, distinctly petiolate. Petiole semi-
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terete, channelled above, dilated to a broad stout base, whicli

shelters the young bud, slightly connate for about 5 millim. at

the very base.

Cistus laurifolius has its petioles connate and sheathing at the

base. The leaves are ovate or lanceolate, acuminate, 3-nerved,

leathery, glabrous above, tomentose beneath, petiolate. Petiole

semiterete, flat above, sheathing and connate at the base, forming

a cup about 3 millim. deep, hairy and covered with an adhesive

guniy as is the stem. ^' / ~ •

C. ladaniferiis var. angustifolms differs from the last in having

its leaves lanceolate-oblong, obtuse, sessile, tapering to a broad

amplexicaul base, connate for 1 millim., enclosing the bud in the

young state, and forming a cup round the axis afterwards.

G. longifolius has its leaves lanceolate, undulate, rugose, nar-

rowed to a short, winged, petiole-like base, dilated at the base

'and connate for |-| millim., completely enclosing the bud in the

young state.
F

The leaves of O, monspeJiensis are small, oblong-lanceolate,

obtuse, 3-nerved, revolute at the margin, sessile^ amplexicaul,

thinly hairy, but almost woolly at the edges, but more especially

close to the base, connate for ^-| millim., and completely en-

closing the bud. . J .

In C. platysepahis the leaves are oblong, obtuse, 2-3 inches

long, 3-nerved at the base, slightly narrowed there, sessile, con-

nate for \-\ millim., erect when young and completely enclosing

the bud.
_

^ J ! . ....... -J

The leaves of 0. cyprius (fig. 3) are lanceolate, acuminate,

Fig. 3. '

Shoot of Cistus cyprim. Reduced h
S S. Connate sheaths of leaves. -4, ^. Axillary shoots.

^ '

nerved

grey a dense felt of stellate



i

V

fcy

< -

T ,

THEIK rOBM AND PUNCTIOK. 223

hairs, petiolate. The petiole is semilerete, flattened above,
dilated, sheatliing and connate at the base for 2-2| millim., light

greenish yellow, as is the axis, and covered with gum.
Thus, tl)eu, in the absence of stipules the bases of the leaves

are connate and sheathing (even when the leaves are petiolate),

so that stipules are unnecessary. The base of the petiole in Cistus

corlariensis is very much dilated and unusually stout or thick,

so that the axial bud is well protected, although both sheath and
stipules arc absent.

I will now proceed to remark on some of the other families

M'hich ai'c most interesting from this point of view.

MAa^'OLIACEiE.

Among the Magnoliace^ stipules are present in Magnolia^

Liriodcndron , <S:c. I have already described the stipules in the

latter genus (Journ. Linn. Sac. Bot. sxiv. p. 84), where they

enclose and protect the bud, but iu other genera they are entirely

absent. In Drimys (D. Winteri) they are replaced by some of

the outer leaves of the resting bud, which are reduced to bract-

like fleshy scales. The leaves are convolute, the lower enclosing

the upper ones.

Kadsum (K»

hy the outer leaves, which are reduced to scales, and a2)pear to

consist of flattened petioles, with a membranous margin repre-

senting stipules free only at the tip. The true leaves follow the

scales abruptly. As in Drimys the lower leaves completely

cover the upper ones. In these respects Schizandra (S. chinen-

Kadsu

Berbebide^.

(M
petiolar stipules. The petioles are quite terete.

In Podophyllum {P. peltatum) the base of the petiole is deeply

concave, produced into broad membranous sheaths, with trian-

gular, or rounded, free ends representing the stipules.

In IlolbceUia (H. hexaphyUa) there are no stipules, but the

' resting bud is proiected by scales which show traces of stipules

ia being tridentate at the apex. The same occurs in Sfaunfonia

(S. latifolia). In the true leaves the function of stipules is per-

formed by the persistent pedestal, as is also the case in Akehia

" {A. qninafa). 4 ' ^ ^ ^

•

- - -i"!-' - A*^;
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B€7-heris itself {IB. Aqiiifoliwni) lias the petioles dilated and

sbeatliing at the base, the membranous margin being detached in

its upper part. The winter-bud is protected by scales consisting

of thin sheaths. They are shortly trifid at the apex, the central

tooth representing the rudiment of the leaf. As regards the

rudimentary stipules, B, cjlumacea resembles -B. Aq^uifolium^ as

also does B. jiir/Jandifolhcm,

On the other hand, in BerberIs jaj)onica the leaves are exsti-

pulate, but the petioles are undeveloped, and the lowest pair of

leaflets are attached close to the upper edge of the sheath, sotlmt

they perform the function of stipules. The winter-bud, however,

is covered by numerous large scales which show clear indications

of stipules, being distinctly tricuapidate at the apex. Some of

the scales bear a rudimentary lamina, with minute leaflets that

never increase in size, but soon become black.

The genus Azara has stipules and the petiole is terete, but I

mention it particularly because in some species the stipules are

remarkably uner[ual. In A. dcntata the two rows on the upper

side of the branches are foliaceous and evergreen, resembling the

leaves in shape, toothing, texture, and hairiness ;
while the two

rows on the lower side of the brauches are minute, subulate,

hairy, and brown or black in winter. The two sets are also very

unequal in A, mlcropliijUa and A. GillesiL In A, celastrina, on

the other hand, both series are minute.

CAETOPnYLLE^.

Spergtila, Spergiilaria, and most of the Polycarpere have well-

developed stipules. The leaves are sessile, eltlier terete or narrowed

at the base-

In tlie species of Caryophyllec^ without stipules the reverse is

the case.

In BiantTiits Caryophjllus^ for instance, the leaves are opposite,

linear, acuminate, acute, carinate beneath, channelled above,

glaucous, glabrous, entire, sheathing at the base and connate for

G-7 millim. of their length, aud remaining so till leafy buds in

the axils of the leaves burst the sheaths.

Other species of Bianthus, of Tunica^ Gypso^plnla, Saponaria,

Silene^ Lychnis^ Cerastiu?nj Arenaria^ and Sagina^ so far as I hare

examined them, all agree in having the basal parts of the leaves

more or less connate and sheathing.
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GUTTIFEEJE.

Q

In the Guttifera> stipules are absent, except in the genus

As typical instances of the species without stipules I may take

Chisia rosea^ in which the leaves are opposite, entire, obovate,

rounded at the apes, taperiug to the Lase, petiolate, thick, coria-

ceous, glabrous, deep green above, paler beneath. Petioles more
than half terete, flattened above, thickened and slightly dilated

at the base, where they are furnished with a small ovate cushion-

like process. The restiug-bud is protected by the last-developed

pair of leaves; the petioles are erect at the basal part aud closely

applied to one another, the cushion-like process being then con-

cave with slightly raised edges, wdiieh form the line of contact.

The bud is accommodated in the hollow space between the cavities

of the two petioles.

In other species also of this genus the petioles are grooved,

and cover the bud in the young state.

Again, in Garcinia Mangostana the leaves are oblong-elliptic,

leathery, glabrous, and deep green above. The petiole is about

2 ill- long and developed at the base in the same manner as Chtaia^

although the cushion is not of very large size.

XantJiochjtnus pictorius, allied to the last, has its leaves oppo-

site, oblong-elliptic, shortly petiolate, rather closely feather-

nerved, wath the veins at right angles to the midrib, or nearly so.

The petioles are furnished at the base Avith a triangular, narrow

and elongated, ridge-like elevation of parenchyma. The ridges ot

the last-developed pair of leaves are closely applied to one another

and protect the terminal buds.

On the other hand, the genus Qaiina has stipules. Quiina

rhytidopus has the leaves opposite, persistent, coriaceous but

rather thin, lanceolate or oblong, obtuse, entire, shortly petiolate.

The petioles are comparatively slender and not thickened at the

base like the above-described species belonging to other genera,

hut are provided with a pair of stipules. The stipules are

subulate, acuminate, slender, 6-S millim. long, |-1 milJim. wide,

persistent,

SlMAKUBEiE.

The Simarube^e also are described as exstipulate, with the

exception of BigiostacTiys, Brunellia^ Irvingia, and Cadellia.

In Ailantlius glandtilosa^ however, the lower leaves have well-
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developed subulate stipules. The winter-bud is protected by

"bro-wn scales. Then follow some small leaves with a short,

membranous, much dilated petiole, and a small, irregularly

toothed or lobed lamina. The stipules occur irregularly on the

imperfect leaves. The lowest perfect one has, sometimes, one or

two stipules. A few of the others have small, triangular, rudi-

mentary stipules, and on the others they ai'c entii'cly absent.
m

iLICINEif:.

This order is generally described as exstipulate. In Frtnos,

however, there are well-marked triangular-subulate stipules, wdiich

are especially pronounced in the winter-bud. The Holly also

{Ile:c aqtafolhcm) has similar, hut minute, black points at the

bases of the leaves.

Ampelideje.

In the Yine^ {VHis vinifera, &c,) the stipules are large, and

Fig. 4.

t

?

Shoot of Leca cocchiea.-^F, Petiole of leaf, tlic lamina being cut off.

S, Stipule. L. Young leaf emerging from stipules.
* - * . . - '

appear so much in advance of the leaves that they cover the

whole bud, including their own leaf. They fall early- In Leea
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{Leea coccined) they are also (fig. 4) large, oblong oval, obtuse,

and enclose the whole bud, but they are persistent. Their
own leaf is developed under the protection of the stipules of the

preceding leaf, and they themselves cover the one which is to

follow.

LEGUMTNOSiE.

In this great family there is much variety as regards the

stipules. In >some cases they are well developed, as for instance,

to mention among English genera only, in many species ofOnoni.9^

Mecltcar/o, Mel ^fi Astragalus^ Oxytropis, Vicia,

LathyriiSj &c. In Lailiyrns ApJiaca indeed they replace and

perform the function of leaves.

In the Laburnum the petiole is long, slender, and subtercte.

The stipules are long, narrow, and caducous, reaching to 2-10

millim. in length. In the early stages of the growing bud the

pedestal is developed, but not the petiole. The stipules are short

and occupy the space at the base of the lateral leaflets. The

leaf at this stage appears to consist of five leaflets, the lowest

pair, however, being the stipules. They differ from the leaflets

in being flat—not conduplicate.

In Wistaria^ the pedestals of the upper leaves become

Fig. r>.

t'A
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A. B.

Shoot3 of Sp<irtiumjunceum.—A. Reduced .^. B. Part of do., to show the

bud*protected by the pedestal of the fallen leaf; nat. size.

L

gibbous behind and thus form two projections in line, and

apparently continuous, with the stipules. They are evidently

intended to assist the plant in climbing.

In many species the stipules are so much reduced as to be
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apparently fimetioDless. so far as the terminal bud is concerned.

This is the case, for instance, in Hutaccia myrtifolia and Spartium

juncenm (fig. 5), where the pedestals of the petioles are elon-

gated, concave, and persistent, thus effectively protecting the

young bud during winter, and subsequently the young leaves,

aided slightly by the minute, but persistent, stipules. The

young leaves also are covered with silky grey hairs.

In Bolinia (JR. Pseud- Acacia) the winter-bud is protected by

three short, brown, triangular, persistent scales. They almost

look lilvo bark, but are densely lined internally with a grey fur or

tomcntum. On the young growing shoots the stipules are

linear, subulate, slender, and hairy. Ultimately they thicken

and become w^oody, brown, persistent spines. They arc less

developed on the upper branches, wliich need less protection.

Here, therefore, they serve rather for the general protection of the

plant than for that of the buds. In other species of the genus this

protection is afforded in other ways. In _ffi. hispida^ for instance,

by bristly hairs; in B. viscosa^ by a gummy substance which

exudes from small, globular, reddish glands. In the genus

Lotus the lower leaflets resemble, and have been regarded by

some Eotanists as, true stipules. There are, however, minute

glandular teeth, which appear to be the true representatives of

stipules.

Genera icillioui Stipules.

Some Loguminosa) present no trace of stipules. This is, for

instance, the case in Llej; {U, europmts), where the bases of the

leaves are dilated. In SopJiora (S. MacNaliana and microphjlla)

the protection of the young leaves is effected by their being

densely covered with short, adpressed, brown hairs. In CJadrastis

(C. amurensis) &c., again, the growing bud is protected by a dense

felt of hairs, and the winter-bud is covered by from four to six

scales.

Genera in which some species have^ and others

have not^ Stipules.

In certain genera some species have, and others have not,

stipules. Thus in Genista tinctoria the stipules are subulate-

triangular, acute, short, and seated on the persistent and elon-

gated pedestal of the leaf. In the bud they occupy the space

left where the leaf narrows to the base, and it almost seems as if

they had been separated from the leaf so as to allow it to become
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disarticulated abovo the sheath. The winter-bud is protected by
scales, consisting o£ reduced leai^es, on which the stipules are

scarcely perceptible. In Genista antarctica and (?. sagittalis the

stipules are similar in type, but minute. In G. virgata the

shoots die at the tips, so that there are no terminal buds. The
pedestals are densely lined with hairs on the inner surface.

G, Idspanica has no stipules, but the bud is protected by scales,

which are ciliated at the margin and hairy. There is also a

dense mass of hairs on the axis.

Spartiumjunceum agrees in the absence of stipules j but in this

species the young bud is protected by the enlarged, concave,

persistent, pedestals of the last year's leaves.

Oytisus is ajiother genus in which some species have stipules

and others not. Those of the Laburnum have been already

mentioned. We may divide the genus into three types :—those

with moderate-sized stipules : those with miuute stipules ; and

those with none.

In (7, 7'acemosusy C. canarlensis, C. stenopetalus, &c., the sti-

pules are oblong or subulate-oblong, obtuse, densely hairy

especially on the inner side ; and though small, assist in pro-

tecting the bud. The growing buds form a deuac rosette. There

are no bud-scales. The axillary buds are protected by the petiole

and stipules. The pedestal, which in other species, as we sliall

see, plays so important a part, is scarcely evident.

In a second type, of which the Broom (G. Scoparius)^ C. alhns,

C\ sessilifolia, &c., may be taken as representatives, the stipules

are minute and the lateral buds are mainly protected by tlic

concave, persistent, pedestals of the leaves. The winter-bud is

protected by two small scales and by a dense covering of hairs.

In most, if not all, the species of this group, moreover, the apices

of the twigs die in winter, so that all the buds are then axillary.

In a third type, C. serotinus for instance, the stipules have

entirely disappeared. Tlie axillary buds are protected by the

broad, concave, persistent pedestals; the terminal buds by short,

brown scales, which pass by a series of gradations into true

leaves. These scales are trifid at the apex, but the lateral teeth

represent leaflets, not stipules. C. nuhigenus, C.filipes, C. pro-

liferus, G capiilatus, G uralensis, G. nigricans, G.purpureus, &c.,

agree in the absence of stipules.

: Again, in the genus Acacia, A. cordafa has triangular, or aub-

hastate, acuminate, spiiiy phyllodes ; and the stipules are
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filiform, broader and flattened at the base, finely pubescent,

brown except at tlie base, and erect. They are developed in

advance of the phyllodes, and project beyond them, thus forming

a dense brusb which protects the phyllodes in bud.

Acacia verticillata and some nearly allied species constitute a

very instructive and interesting case. A. verticillata has linear,

pointed, laterally compressed phyllodes, arranged in whorls, so

that it has very much the look of a strong Galium. Buds only

occur here and there along the stem, and the phyllodes generally

have no stipules, their presence depending on whether there is

or is not a bud. If there is no bud there are no stipules; while

if a bud is formed, stipules are also developed (fig. 6).

Fig. 0.

^hooi oi Ac^cla verticillata. S, S, Stipules. X 1^.

In Piptanthus P. nepaleiisis) the stipules are quite free from

the leaf to which they belong, but inserted on the stem, with

which they form a continuous connection all round. They are

connate, but free for a sbort distance at the apex, with ovate,

acute tips. In the bud state, each pair of stipules covers the

whole of the younger organs, only leaving exposed the short

petiole and the midribs of the leaflets of tbe leaf to which they

belong, which, however, are covered by the stipules of the next

older leaf.

Lastly, in some Leguminosae, as for instance in Aotns gracil-

lima, the stipules are reduced to glands.

Anacabdiacejg,

The Anacardiaceae are generally exstipulate, or the lower pair

of leaflets of compound leaves are stipuliform.
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lu Oorynocarpus {C, Itcvigatus)^ however, tlie stipules are well

developed aud iutrapetiolar. The leaves are simple, entire, alter-

nate, stipulate, petiolate, feather-ncrvedj witli asceuding sub-

iucurved veijis, glabrous, sliining on both surfaces, evergreen,

narrowly obovate, cuspidate, tapering much to the base, scaly

and glandular when young ; the j^etioles are short, stout, semi-

terete, and of equal width throughout, articulated with the stem;

the stipules intra-petiola}\ connate, forming one ovate obtuse,

two-nerved, membranous piece, colourless but soon turning

brown, caducoiiSy becoming disarticulated from the stem along a

line on a level with the uj^per edge of the petiole and leaving a

scar ultimately extending more than halfway round the stem.

That the piece really consists of two stipules is evidenced by
tlie two vascular bundles, which take their rise at the edge and

base of the petiole, above which they converge considerably in

the stipular body. The leaves are arranged on the f plan, and

in bud they are conduplicate, enclosing all the younger leaves;

at the base they taper away into the petiole, but the iutrapetiolar

stipules closely invest all the rest of the bud with the exception

of the very base of the midrib of the next leaf. The whole bud

is then covered by one leaf with its stipules together with the

midrib of the next. It takes three leaves, however, to make a

complete spiral round the axis.

if
ft

EoSACEiE.

The Eosaccio are another family in which, while sti])ules arc

enerally present, iu some genera they are obsolete or altogether

absent. Exochorda {E. yrandijlora)^ for instance, is exstipulale.

The petiole is concave and amplexicaul, and the w^Inter-bud is

covered with a number of broadly triangular brown scales, some

of which show indications of being tridentate at the apex. These

lateral teeth are probably evidence of the former existence of

stipules. The petiole of the lower leaves also sometimes shows

short teeth at its upper end, which also probably represent the

last trace of stipules.

In most of the Eosacese the buds are protected by scales.

These, however, are wanting in Eiicryphia (E. BiUardieri\ but

the buds are protected by stipules which are intrapetiolar,

connate, coriaceous, and bear on their inner surface a number of

orange-coloured glands. These secrete a quantity of yellow gum,
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which helps to constitute a very efficient protection. Eucryphia

pmnatifolia is provided with similar, hut smaller, glands. The

genus Nitttallia is described by Bentham and Hooker as ex-

stipulate. N. cerasiformts, however, appears to present a very

interesting gradation. The winter-bud is covered with numerous

a

Fig. 7.

Leaf of Xitttalliacer(mfor}nh.-~a, With entire sheatlj. h. Showing indications

of stipules, c. With stipules in ultimate form.

scales, which are leaver wholly rcdnced to their sheaths : the outer

ones very short, rounded, ovate, or triangular, not lengthening

uheu growth commences
,; the inner ones lengthen, becoming

linear, cuspidate, concave, rolled round tlie bud, pale green,

almost colourless, membranous and ciliate at the margin.

The first leaf in the bud having a lamina is spathulate, with

tlie petiole transformed into a grooved sheath, membranous at

the margin right up to the base of the lamina; the second and

third leaves have a similar but shorter sheath, and oblong lamina;

the fourth leaf is oblong or oblanceolate, with the membranous

sheath partly separated from the petiole, and forming stipules

still aduate for the greater part of their length ; the fifth and

sixth leaves are similar with shorter petioles, and shorter, but

more evident, stipules. Here, then, we have in the bud a gradual

transition from leaves wholly reduced to sheaths, to those with a

lamina and a slieath, then to those witli a lamina, petiole, and
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stipules, the latter temg adnate to the petiole for a greater or
less part of their length. :

Several other genera of Eosacese (Cratcegns^ Tyru^^ &c.) present
us "with eases of polymorphic stipules. lu the Quince {Pyrus
japonica)^ for instance, we have the following series :—1st.

The scales of the Avinter-bud are very broad, short, deeply

trifid or almost tripartite, dee^) brown or black; the lateral

lobes are the largest and are the stipules. 2nd. Fascicles of

leaves are produced along the sides of the previous year's wood,

and the stipules on the outer ones are reduced to small blunt

teeth. 3rd. Those towards the centre of the fascicle bear sub-

ulate or linear stipules, with a distinct midrib. 4th. On the

base of the elongating shoots the stipules are lanceolate, shortly

stalked, acute, and one-nerved. 5th. The stipules gradually

widen on succeeding leaves, till they become broadly and ob-

liquely reniform, dentate, with the midrib nearest the anterior

side and running into an acute point, copiously reticulate, shortly

petiolate, foliaceous, with large auricles passing round the axis

until they meet on the opposite side. The scales of the wn'nter-

bud persist for some time at least after the expansion of the

leaves and offer some protection. There would be no need,

nor room, for large stipules in the fascicles of leaves, as the

older protect the younger.

Stipules often disappear, or nearly so, when the leaves become

fascicled in dense rosettes. The large reniform stipules are folded

round the sides of the convolute leaves which enclose all the

younger members; one leaf encloses the whole of the upper

portion of the bud, while the stipules protect the lower lateral

portions where the leaves narrow into the petiole. The inter-

nodes are rather elongated, and the large stipules would be of

importance or of use indirectly by increasing the area of leaf-

fiurface. The petioles, I may add, are subterete.

In the genus Spircea we find remarkable differences, offering

an interesting analogy with those which occur in Viburnum. The

simple-leaved species of the genus {S. Icevigata^ S. Douylasiz,

S, tofnentosa, &c.) have no stipules. The winter-buds are pro-

tected by brown, ciliate scales, which gradually pass into true

leaves. On the other hand, the compound-leaved species have

well-developed stipules. In S. sorhifolia, &c.,they are lanceolat^j

or oblanceolate and protect the buds.' The winter-buds are also

LINN. JOUEN. BOTANY, VOL. XXVII t. T
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covered with scales; these are trifiJ, represeBting the petiole

and two stipules.

SAXirEAGEJE,

Some genera have, while others have not, stipules. This family

is also especially instructive because the genera differ greatly in

habit.

. Species with Stipules.

Astilhe jaj>onica,—The leaves are radical and cauline, bl- tri-

ternately compound, with long, almost terete petioles, and a long,

narrow, shallow groove on tbe upper side. The stipules of the

radical leaves form a large fleshy sheath, with a membranous

margin, surrounding the winter-buds ; those of the lower cauline

leaves are separated from the petiole for the greater jmrt of

their length, completely surrounding the stem, but not connate,

forming two or three broadly triangular, membranous, cuspidate

pieces, wrinkled, white at the base and brown above. The

upper cauline stipules are similar but smaller, and less com-

pletely surround the stem.

TeMma grandijlora.—The stipules are large, and united to the

petioles by their edges for | of their length, pale green, mem-
branous, ciliate at the margins ; they are, in fact, the sheath of

the leaf, separated at the upper end. The axillary buds have the

first leaf reduced to its sheath.

Tohnic^a Menziesii.—In this species there are large and well-

developed, nearly membranous stipules at the base of the hairy,

terete petioles. They are morphologically developments of the

sTieatJi of the leaf, to the side of which they are attached by their

edges for | or more of their length, as seen in different species

of Sosa. The free ends are rounded or triangular and ciliate-

serrate. The first leaf of the axillary buds is generally, if not

always, reduced to an entire, concave, or boat-shaped sheath, with

the midrib representing the petiole sometimes excurrent as a

short bristle. At the base ol the lamina of each leaf a bud is in

nearly all cases develo])ed, contmuous with the apex of the

petiole. The first eat of this is also reduced to an entire sheath,

while succeeding eaves have a lamina and well-developed

stipules.

Mitella corclifolia.—In this species the leaves are tufted,

dwarf, petiolate, and with sheathing bases to the petioles. The

free portion of the sheath is short, rounded, and ciliate. In
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Mitella nuda the steins form long, slender, creeping, and rooting

rhizomes, with orbicular, doubly crenate, hairy, stipulate leaves,

with a cordate base. The stipules are small, adnate to the base

of the petiole, free from it for about 5 of their length, surrounding

the stem, but scarcely connate.

A.

Fig. 8
C.

A, Outer bud-scale -with 3 vascular bundles; stipules indi-

B,

C

Eihes sailg 11171cuon,—

eated by lateral teeth at the tip.

Bihes sanguhi€iim.~

Bihes sanguinciim.—Intermediate form between bud-scale and leaf.

Stipule,

Inner bud-scale, with broader membranous margin.

8.

Fig. 9.

Bibes sanguinenm.—Jjeaf ingher up on shoot. 8, Stipule.

mies.—ln B. sangulneum about five (more or less) of the

scales of the winter-bud are ovate, acute, 3-nerved, rather mem-

branous, and consist of the dilated base of the petiole, the lamina

being represented by a small black polut. One or two suc-

T
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ceeding ones bear a small lamina sessile on the slieatli, which is

wholly aduate to the thin dilated base of the petiole and mem-
branous, especially outside o£ the three vascular bundles. One
or two of the leaves succeeding this have a well-developed

lamina, and the sheaths partly separated from the petiole and

corresponding to stipules. The stipular sheaths on succeeding

leaves are shorter and wholly adnate to the petiole, strongly

fringed on the margin, with the hairs on the upper portion

longest and more or less branching.

This series is shown in figs. 8-10.

Fig. 10.

.^^"X

Sibes sangninenm.—K tliird stage, showing stipules reduced to an adnate

sheath, S,

I now pass to the

Species tvithout Stipules.

Saxifraga rotundifolia,—This species has very large sheaths

at the base of the petioles. They may be considered as repre-
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senting stipules, but are entirely adnata to the petiole. They
completely envelop the younger leaf.

Saocifraga crassifolia.—The petiole is expanded at the base,

forming a large, triangular, elongated sheath. The sides of the

sheath are connate, forming a hood, by which the winter-bud
is effectually protected. S, conlifoUa, S. ligiilata, S. ciUata,

S, SfracJiegij S. Milesii, &c., agree in tliese respects.

S, Aizoon.—In the >spGcies belonging to this type the leaves are

arranged in dense rosettes, except on tlie stoloniferous slioots,

and the buds are protected by the crowd of leaves forming the

rosette. On the stoloniferous shoots the leaves are semi-

amplexicauh

S. Camposii.—In this type the petioles are dilated at the base.

The leaves also are arranged in dense rosettes during winter.

S, jtiniperifolia,—In this species the leaves are narrowly lan-

ceolate, or subulate-lanceolate, acute, widest above the base, but

slightly narrowed just there, ciliate along the edge but not mem-
branous. There is no sheath or stipules of any kind ; but the

"vvinter-bud is amply protected by the compact and dense arrange-

ment of the leaves.

Others agreeing in the dense arrangement of tlie leaves are

S. sancta, S. Burseriana, S. aspera^ S. aretioides, S. luteo-pitiptirea^

and S. oppositifolia Avith its allies, also S, retusa,

8, triciispidata.—The leaves in this type are spathulate, tri-

cuspidate, sessile, tapering slightly to a broad base, ciliate,

arranged in moderately dense rosettes, while the innermost ones

form a close bud.

Hscallonia jlorihunda.—The leaves are oblong lanceolate,

finely serrulate, gradually tapering into a very short petiole,

glabrous, evergreen. In the bud state the petioles are concave

and clasp round half of the bud at the very ba^e, while the leaf

upAvards encloses the w^hole of the younger leaves. The arrange-

ment is on the | plan, and at the very base only two or three

petioles are required to cover the whole bud at the very base,

which is the widest part

S. punctata.—The leaves are elliptic, serrate, evergreen, densely

punctate beneath with glands, and slightly hairy on the midrib,

very shortly petiolate. The winter-buds are covered externally

by a few leaves reduced to small, ovate, green, and quite sessile

structures- Those that succeed are very shortly petiolate, with

broadish concave petioles wrapped partly round the bud. The
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glands on the underside of the leaf supply a gummy secretion,

fastening the young leaves together.

Escallonia illinita.—Here again the leaves are lanceolate-

helliptic, undulate, dentate-serrulate, thinly glandular beneati

evergreen, slightly downy on both sides of the midrib. The

winter-bud is protected by reduced leaves, the petioles of which

are slightly dilated and amplexicaul at the very base. The leaves

in the interior of an advancing bud, even in winter, are seen to be

rolled round the younger ones, and their petioles are very short,

dilated, concave, clasping the bud so that two or three of them

completely surround it. The short petioles are furnished with

fleshy glands at their edges, and these together with those on

the back of the leaf supply a gummy secretion for the protection

of the bud.

In other types of this family which have no stipules, as, for

instance, in Francoa appendiculata^ Schizophragma liydrangeoides^

Dentzia gracilis^ Carpenteria californica^ Hydrangea, &c., the

petioles are more or less dilated, channelled, and sheathing, so as

to protect the buds.

Decumaria harlara.—The petioles are semiterete, but the bases

are dilated, triangular, concave, and amply protect the buds.

Hamamelidejg-

Buchlandia (_B. populnea).—The leaves are large, rotund-ovate,

or subcordate, suddenly acuminate with long slender point,

radiately 5-7-nerved from the base, entire with a cartilaginous

margin, or 3-fid near tlie apex, owing to the first strong nerve on

either side of the midrib running out into a point, leathery,

glabrous, shining above, reticulate beneath with the main nerves,

and the petiole red, simple, alternate, stipulate.

The stipules are large, persistent (fig. 11), oval, obtuse,

unequal-sided, with 2-3 parallel nerves on the side towards the

petiole, and 4-5 on the side away from the petiole, leathery and

glabrous. The two stipules coliere by their edges and form an

almond-shaped box, in which tl^e following leaves are enclosed.

Within each pair of stipules one leaf is much more advanced than

those which follow. It is conduplieate, attains a considerable

size before emerging from the stipules, and is much folded both

longitudinally and transversely. The petiole also elongates

greatly and becomes twice folded or bent, as shown In fig* 11>
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so tliat the leaf remains erect. This case is, so far aa I know,
unique

Fi^. 11.

xT

Shoot oi Bucklandia 2)opnlnra,— S, S. Stipules. P. Petiole

MXRTACE^.

In the MyrtaccsD, again, we have cases of glandular stipules.

Ill Psidium Calfleyamtm they cousist of 1-4 subulate processes,

or of one rather membranous and colourless, trifid, or tridentate

p:ece. They scarcely seem to be protective, but the outer

process is generally tipped with a globule of fluid.

LTTimAIlI£^.

tunica Granatunu—Here also we find glandular stipules. TIio

stipular processes are of two kinds—intrapetiolar glandular

processes, of which those on the outer edge of the petiole are

the largest; and secondly the triangular-subulate obtuse pro-

longations of the wings of the stems.

Lafooisia micropJiylla.—Here, again, the stems are quadrangular

or narrowly winged, apparently from the leaves being dccurrent.
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The wings terminate at the upper ends in stipuliform processes,

wliieli are subulate, falcate, incurved, and about equal in length

to the petioles. Besides these processes there are also numerous

filamentous intrapetiolar processes, wliich stand erect, closely

surrounding the axis. These maj be protective. There are

also some intrapetiolar glands.

Lagerstrcemia indica has also wings to the stems which termi-

nate in stipuliform appendages. On the pedestal a little to the

inner side of the stipules are a pair of conical glands ; they are

pale green when young, excrete small globules of matter, and

then turn black soon after the leaves are full-grown.

Lythrum {L, Salicaria) has similar stipular processes at the

summit of the wings ; they are quite minute.

OlJ^AQEARIEiE.

Fuchsia (jP. excortica) has short, subulate or conical, fleshy

stipules, w^hich serve to protect the buds. Tlie petioles are

subterete.

Passiflore^.

Passijlora racernosa.—The leaves are palmately 5-ncrved and

3-lobed, slightly peltate at the base, conduplicate in bud, petio-

late, stipulate ; the petioles are terete, slightly flattening on the

upper side, and with two glands below the middle, about 1\ in.

long. The stipules are large, foliaceous, obliquely ovate, obso-

letely dentate on the side away from the petiole, erect and

clasping the stem. In the bud stage the stipules are developed

far in advance of their own leaves, so that each pair enclose

their own leaf, the simple tendril in its axil, and the younger

portion of the bud. Proceeding from the outside inwards, the

stipules change considerably, being first ovate, gradually becom-

ing smaller, then lanceolate, and finally subulate. In the other

species of Passijlora examined, the stipules more or less com-

pletely protect the bud, and the petioles are terete, provided

with glands.

IlMBELLIFERiE.
4

The Umbelliferaj very commonly have sheathing-petioles,

eifectually protecting the bud. Among English genera this is

the case with Astmntia^ Apium^ Helosciadium^ Sison^ Petro-

j^tJinsa

^g (En

I

Veucedanum^ Pastinaca, &c. The marginal membranes of the
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sheaths may perhaps be regarded as adnate stipules, and the tips
are often more or less free.

Araltace^e.

In the Ivy {Kederd) stipules are present, but small. In
conjunction with the dilated and amplexicaul bases of the
petioles they cover the young leaf. The winter-buds are pro-
tected by scales, consisting of the base of the petiole with its

stipules.

In Acanthoj^anax (^. spinosuni) the stipules consist of a
narrow, membranous, colourless margin to the petiole, and this is

cut up Into brown fringes. The winter-bud is protected by
scales as in Hedera, The petioles are sub terete. In Helwingia
also the stipules are filamentous, often irregularly laciniate,

COR]S"ACE^.

In GriseUnia {G-, lucida) the stipules form an intrapetiolar

sheath, somewhat resembling the ligule of grasses. The petiole

is subterete, or slightly dilated at the base.

Caprtfoliace.^.

I have dealt with the interesting stipuliform appendages of

Viburnum Optdus and some of its congeners in a separate paper

{infray p. 244). In Samhucus also (S. nigra) the stipuliform

appendages are semiterete, and glandular at the tip. The winter-

bud is protected by scales.

Apoctnace^.

The Apocynacese are generally described as exstipulate, but
F

'

StropTiantlius (S, dicTiofoma) has rather large stipular processes.

The petioles are slightly grooved above, united by a ridge crossing

the stem horizontally, which appears to form a small socket

into which the next joint of the axis fits. Within the petioles

this ridge is continued and becomes there drawn out into a

triangular acute stipuliform process. The function of these

intrapetiolar processes is evident on examination of the terminal

bud which they protect in the early stages, gradually opening as

by two valves. The next younger pair of leaves decussating with

those bearing the stipular processes have their sides protected

for some time by the latter, their stout midribs becoming first

exposed. The stipular processes are persistent and ultimately

become brown.
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PLATANACEiE.

The case of JPlatanus is very interesting. The winter-buds

are covered by a number of cap-like stipules, the leaves belong-

ing to which Imve become completely aborted. The outer

stipule or cup is brown or reddish brown and secretes a gummy
substance on its inner surface, besmearing the bud as in the

Horse-chestnut, but only in the very early stages. As the bud

swells the outer cap becomes ruptured and appears then like a

deeply concave scale, which is glabrous or nearly so. This is

followed by others which attain a larger size before the ex-

panding bud causes them to split ; they are densely covered

with brown hairs externally and glabrous internally.

DlPSACE^.

In the Teasel {Dipsacus) thel^ases of the petioles are expanded

and connate, thus forming a large cup, which generally contains

water. It has been suggested by Kerner that this water forms

a sort of moat which protects the flowers from ants and other

creeping insects. On the other hand, Mr. Erancis Darwin thinks

that insects &c. are drowned in the water, and. thus supply the

plant with animal food. He has described certain curious

protoplasmic threads, emitted by some of the cells, which he

suggests may serve to absorb the nourishment thus supplied.

Urticace^.

In the Hop {Ilumulus Lupidus) the stipules are intrapetiolar,

connate for | or | of their length; each pair forming an ovate

10-nerved piece, with the tips ovate and free. These sheaths

effectively surround and protect the growing axis. This type

occurs in other species of climbing plants.

CONCLTJSIOI^.

On the whole, then, where we find in the same family or genus

some species with, and some without, stipules, I believe that as

a general rule this difference has reference to the mode of pro-

tection of the bud. This important function is effected m
various ways,—by the stipules, by the bat^e of the leaves, by the

more or less expanded base of the petiole, by the pedestal of the

petiole, by scales, by hairs, by gummy secretions, &c.

The protection of the bud seems then to be the most general

reason for the presence of stipules, though sometimes they take
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Oil the function of the leares themselves, sometimes thej become
spiny and serve as a general protection to the plant, sometimes
they are glandular, &c.

The view here suggested seems to apply 'vvell both to the

cases where the stipules are very short-lived, and also to those in

which they are very persistent. When they serve, and serve

only, to protect the leaves to which they themselves belong, they

often fall off when the leaves themselves expand. On the other

hand, there are cases where they protect the following leaf or

leaves, as for instance in Magnolia, Liriodendron^ and other

Magnoliacece, When the stipules of the terminal leaves of one

year protect the next leaves, which do not emerge till the

following year, they are much more persistent than the leaves

themselves. Both cases sometimes occur in the same family.

This, then, is the answer I should give to M. Vaucher's

question, and the presence or absence of stipules is not deter-

mined I think, as suggested by DeCandolle, by any question of

general symmetry, but rather by practical considerations con-

nected with the wants and requirements of the plants.*

LIST OF FIGURES.
r

Fig. 1, Shoot oi Helianihemiim vulgare.

Fig. 2. Shoot of Hclianthemitm celandicuvu

Fig. 3. Shoot of Cistus q/priics. S, S, Connate sheaths of leaves. A, A. Axil-

lary shoots.

Fig. 4. Shoot of Zeea coccinea. P. Petiole of leaf, the lamina being cut off.

8, Stipule. 2/. Young leaf emerging from stipules.

Fig, 5. ^hooi oi Sparfiuinjunccunu A. Nat. size ; B. More magnified to show

the bud protected bj the pedestal of the fallen leaf.

Fig, 6. Shoot 0^ Acacia verticillata. S, S. Stipules.

Fig. 7 a. Ijq^^ o^ KuttalUa ceras?formis, with entire sheath.

Leaf

ormis.

Fig. 8 A. Bibes sangidneum. Outer bud -scale with 3 vascular bundles ; stipules

indicated by lateral teeth at the tip.

Fig. 8 B, Eihes sangiiinetim, Inr.er bud-scale, with broader membranous margin.

Fig. 8 C. Eibes sanguineum. Intermediate form between bud-scale and leaf.

Fig. 9. llihes sangti'meum. Leaf higher up. S. Stipule.

Fig. 10. Rihes sangidneum, A third stage, showing stipules reduced to an

adnate sheath, S.

Fig. IL Shoot o£ Buc/dandia pojmbiea, S, S. Stipules. P. Petiole.

In the preparation of this paper I have relied mainly on the facilities

afforded by Kew Gardens, and I desire to express my thanks to the late and

present Directors, Sir J. Hooker and Mr. Thiselton Dyer, and indeed to the

Staff generally.
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We have in this country two wild species of Gruelder Eose:

one Viburnum Lantana (usually known as the AVayfaring Tree);

the other Vihurnum Opiilus, They frequent woods, especially in

chalky districts ; but, though very nearly allied, their leaves are

remarkably different. I extract the following descriptions from

Syme

Of F. Oj)uIu$ he says :
—" Leaves deciduous, stalked, roundish

in outline, 3-lobed, with the lobes acuminate, coarsely toothed

and ciliated, finely pubescent, but not furfuruceous beneath.

Petioles with adnate stipuliform appendages in the form of 1

(or sometimes 2) linear processes on each side a little above the

base." There are, I may add, two or more honey-glands at the

base of the lamina of the leaf.

Of V, Lantana he says :
—" Leaves very shortly stalked, with-

out stipules, ovate-oval or elliptical-oval, dentate-serrulate,

deciduous, rugose, furfuraceous-pubescent beneath, especially on

the veins, at lengtli nearly glabrous." There are no honey-

glands.

'No attempt, so far as I know, has been made to account for

the difference in form of the leaf in species so nearly allied;

for the presence of the houey-glands in the one and not in the

other : nor to explain the reason for the existence of the pccuhar

filiform stipuliform appendages; nothing exactly resembling

which occurs in any of our otlier forest trees, the nearest approach

being in the allied genus Samlucus. The presence of stipules

in Vihurnum would be the more remarkable, as in the family

Caprifoliacese, to which the Viburnums belong, stipules (if they

be stipules) are confined to this genus, to Pentajyyxis and to

SamhuciiS.

There are many cases where, among allied species, some have

stipules and others have not. Thus among the Alsinese stipules

are present in Spergula and Spergularia, and amongst the iroly-

carpese, while Ahine, SteUaria, Cerastium, and others have none.

* In Sowerby's * English Botany,' 3rcl ed. ir. pp. 202 and 203.
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lu other cases, even in the same genus, this difference occurs.

Thus in HeliantTiemum^ S. <xla7idicum and S. canum have no
stipules, while 11. vulgare has. I do not know that any
explanation has been suggested to account for these differences,

with which I have attempted to deal in the previous paper

(ante, p. 217).

According to DeCandolle's ^ Prodromus/ there are 41 species

of Vihurnuin^ and though some more must now be added, this

would not materially affect the question. Of these 41, 35 have

the leaves entire, and more or le<ss resembling those of V. Lan-
tana. None of these possess stipules. The other six have lobed

leaves, more or less like those of V, Opulus, and these all have

stipuliform appendages, the existence of which would seem,

therefore, to be connected with the presence of the lobes.

The existence of honey-glands at the base of the leaf is also,

perhaps, connected with the texture of the leaf.

In F". Lantana the covering of felted hairs affords a sufficient

protection; but the tender young leaves of V. Opulus ^'o\i\d

afford a tempting food to many caterpillars and other insects.

The ants and wasps which are attracted by the honey would

tend to keep them down, and thus to serve as a body-guard.

Indeed, it appears to be the case that on specimens of F". Opulus

which are much frequented by wasps and ants, the leaves are

less eaten than in other cases where they are not so protected.

I now come to the stipuliform appendages. These often bear

honey-glands, but by no means always, and even where these occur

there seems no reason why they should be situated on filiform

appendages. On the whole, then, I doubt whether they can

be explained as mere honey-glands, or whether, indeed, they are

of any actual use when the leaves are fully developed.

When we meet with a small organ which appears to have no

definite function, we naturally ask ourselves whether it is the

disappearing relic of some larger organ which at one time

performed some useful purpose in the economy of the animal or

plant. This suggestion, however, seems untenable in the present

case, because, as a matter of fact, we do not find that the stipu-

liform appendages are more developed in any of the species

allied to F. Opulus.

There is, however, a physical cause to which perhaps the

presence of these organs may be due. We have seen that

much the larger number of species of Viburnum have entire
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leaves, more or less oval or ovate. This would appear to be the

form typical or original to tlie genus.

Now let us suppose that, either from having extended north-

wards (and both Vihitrnum Lantmia and V. Opulus are among the

northern representatives of the genus), or from some other cause,

the young leaves require additional protection. This may be

effected in several ways. For instance, the young leaf may be

guarded by a thick coat of felted hairs : tliis is the case in

F. Lantana. Another plan would be that the outer leaves

should become leathery and thus protect the inner ones : this

is the case with V. Opulus. But that being so, it is an advant-

age that the inner or true leaves should be folded, because

they thus occupy less space. This perhaps accounts for the

folding of the leaves of V. Opulus in the bud, while the lobes

follow from the mode in which the leaves are folded. Now
a leaf folded up as are those of V. Opulus requires only two

or three lateral veins. The remaining veins, then, and the

membrane connecting them, will gradually be reduced, and

ultimately disappear.

In F. Opulus^ as is shown in the figure, there is a space left

Vihumum Opulus. Bud, x 4.

—

LX^ lateral lobes of leaf; i, one of next

younger pair of leaves; St, stipule.

between the bases of the leaves. In the Acers, many species

of which have leaves somewhat resembling those of F. Opulus^

this space is fully occupied by the following pair of leaves.

This, however, is not the case in F. Opulus, and the space thus

left unoccupied is filled up by the stipuliform appendages. I
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may also observe tliat the stipuliform appendages also resemble

leaf-lobes in being slightly conduplicate.

These considerations seem to throw some 1 _
ences between the leaves o£ Viburnum Lantana and V. OpuluSy

the hairiness of the former and the smootluiess of F". Opulus^ on
the lobed form of the leaf in the latter, and, Instly, on the

presence of the honey-glands and the peculiar slipuliform append-

ages in F". OpiihiSy neither of which occur in V. Lantana.

In support of the above suggestions, I may refer to the very

interesting analogy afforded—in a totally different family—by
the genus Bp\r<Ba. Here we find some species with entire, some

with pinnate, leaves, while those of 5^. opulifolia^ as the name
denotes, closely resemble those of Viburnum OpuJus, Now the

entire-leaved species of Spircea^ like those of Viburnum^ have

no stipules ; while 8. opulifolia agrees with Viburnum Opidus

not only in the shape of the leaves, but in the mode of folding

in the bud, and also in the presence of subulate, acuminate,

stipuliform appendages.

Ou the Fruit andySeed o£ the Juglandeas. By the Et. Hon,

Sir John Ll^bock, Bart., M.P., F.E.S., D.C.L., LL.D.,

RL.S.

[Read 20th February, 1890.]

Pteeocaeta.

Ik a previous memoir I have figured the mature seed and seedling

of JBterocarya caucasica (Journ. Linn. Soc, Bot. voL xxii. pp. 359

& 38G). They are very peculiar, and it may be interesting to

describe some of the earlier stages in the development of the

fruit. I have to tbank Mr. Lynch for his kindness in keeping

me supplied with specimens of the fruit in its various stages from

the tree in the Cambridge Botanic Gardens. Ifc will be remem-

bered that tiie seed (Journ. Linn. Soc, Bot. vol. xxii. p. 38G,

fig. 118) is shaped somewhat like an anvil, with four short,

wide legs ; and that the seedling is characterized by having tlie

cotyledons bifid, each division being again bilobed.

Pterocarya caucasica flowers with us early in May. Tho
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pistil is inferior, syncarpous; the ovary o£ two carpels, one-

celled, one-ovuled; the ovule basal, erect, and orthotropous.

Fig. 1. Fig. 1 a.

Fig. 1. Fruit of Tterocarya, x2,—P, perianth ; JT, W, wings.

Fig. 1 a. Section through the flower oi Tterocarya Caucasica, x6.—5, bract

;

May.

itigm 23rd

Fig. la is a section through the young flower at the end of

May, showing a bract B at the base, two bracteoles B' B' at the

sides, the ovule Or, perianth P, and S>S^ the two large, spreading,

papillose stigmas. The cavity of the ovary is small and nearly

filled by the ovule.

Fig. 2

Section of Fruit. June 25. X C.

Co, Co, two places where the tissue has hecome colourless.

By about the middle of June the young fruit had growTi con-

siderably in thickness, though not much in length. The ovary

and ovule are longer, and at the base of the former the tissue

baa in two places (fig. 2, Co, Co) become almost colourless from

the removal of the protoplasm.
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By the end of Juiie the fruit has still further increased iu
length as well as in breadth. The growth in lengtli has especially
taken place bet^-ecn the base and the uppermost point of attach-
ment of the bracteoles, Avhich therefore seem to have been carried
up. They have also increased in size, while the perianth remains
unaltered. The two masses of colourless tissue ^
longitudinal section at the base of the ovary are still solid or

as seen hi

unbroken.

The fruit continues to grow rapidly, especially at the base, so
that by the end of July the posterior half of the bracteoles seems
to be carried still further up, distinctly more so than the anterior.

Fig. 3.

rn
Transverse section of Frnlt, XS.— JV, IV, wings; Fe, pericarp; Co, Co,

Co, COf four spaces of altered tissue ; Ov, ovule.

Tlie neck of the fruit, on the contrary, has increased considerably

in thickness, but scarcely at all in length. Fig. 3 represents a

transverse section, and on each side of the ovule (Co, Coy Co, Co)

are the four approximately circular patches of colourless tissue,

which in a longitudinal section appear more elongated. In them

the tissue is commencing to disintegrate, while round them, on

the contrary, it is becozning distinctly sclerenchymatous. From

the development of the lovrer part of the fruit especially on the

posterior side, the posterior portion of each bracteole appears

to be nearly on the summit of the fruit, the anterior portion

being rather lower down.

Fig. 4 is a longitudinal section taken on the 8th August. It

passes through two of the manses of loose tissue mentioned

above, and which now form cavities ; while, on the other hand,

the surrounding tissues have become much denser, leaving,

however, oval spaces of cortical tissue shown in section at

Co\ Co\

LINN. JOUEN.—BOTANY, VOL. AAVIII. V
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The ovary has not materially altered, and the ovule is still

very small.

Fig. 4.

ru

X3. Va, Va, vascular tissue; CW, Co\ masses of solid tissue;

Co, Co, cavities.

A few daj^s later, however, it has grown considerably and

nearly fills the cavities. Fig. 5 shows a longitudinal section

Fig. o.

T

Vu-

Co-

\-'^m

-En

la

Longitudinal section of more adraneecl fruit,

endosperm; Em, embrjo ; P, perianth;

cavity not yet filled by tlie seed.

Sept. 1. X3.-7; testa; En,

Va, vascular tissue; Co, small

taken on the 1st September. T is tbe testa, showing that the

seed has now assumed its four-lobed form, though it has not yet

quite filled the cavities in the fruit. The greater part, however,

is occupied by endo?=perra, the embryo {Em) being still compara-

tively small.

Fig. 6 represents a transverse section near the base of the

fruit, taken on the 2l8t September, when the fruit and embryo

had attained nearly their full size, but had not yet reached

maturitv. Neither the placenta nor the original and true cavity
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of the ovary are shown in this section, because they were situated

at a higher level. The ovule from the first was basal, and the

seed, even at maturity, may be looked upon as lying astride the

basal placenta, with its four lobes projecting into as many
cavities excavated from the originally solid base of the fruit.

Fi^. 0.

Transyerse section through a more advanced fruit near the base. X^>.

Sept. 21.— r, testa ; C, C, C, C, folds of cotjledons; B', Ji\ bracteoles or

wings; Ca^ small mass of cortical tissue.

The testa is shown at T, lining the interior of the cavities and

enclosing the variously folded lobes of the cotyledons (C, C\ C\C).

The walls surrounding the cavities are thick and sclcrenchyma-

tous, with exception of the thin outer rind and its appendages,

the bracteoles or wings, shown at B', B\ The cotyledons of the

embryo diverge, oue to each side of the fruit, and tlicir lobes

pass in pairs into each of the four cavities of the fruit. As

growth proceeds and the short lobes become too wide for the

cavities, they become conduplicated in order to accommodate

themselves to the restricted space and at the same time to fill it.

The secondary fission seems intended to facih'tate folding, and

was probably originally brought about by excessive plication.

If the two lobes had been in one piece, the latter would have

had to be twice conduplicate longitudinally, which would have

been difficult to accomplish. The folding is not always on the

same plan, as may be seen by reference to the figure.
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The Wal;n'Ut {Juglans).

The fruit of the Walnut differs from that of Pterocarya in

several remarkable particulars, and while the cotyledons of

Pterocarya are leaf-like and aerial in germination, those of the

Walnut never emerge from the seed.

Chabrseus lonir airo remarked on tlie wonderful richness ofO "^O

nature as displayed in the Walnut, ^'prsesertim miranda figurse

luxuria naturam in hoc fructu lusisse certum est." The Walnut,

from its fancied resemblance to a head, the outer woody covering

being compared to the skull, and the folds of the cotyledons to

the convolutions of the brain, was formerly supposed to be espe-

cially efficacious in brain-disease.

In the Walnut {Jitglmi^ regia) the ovary is one-celled or im-

perfectly four-celled, one-ovuledj the ovule is erect and ortho-

tropous, with, the micropyle superior. The fruit is drupaceous,

oblong-globose, crowned with a small point consisting of a 3-5-

toothed involucre formed by the union of the^bract'and bracteoles,

by the remains of the 4-toothed perianth and the remains of the

style; exocarp or rind smooth, and beset with submerged glandular

dots bursting irregularly when mature, subfleshy ; eudocarp

hard or bony, and brittle unless very thick, corrugated externally,

with large irregular corrugations internally, and apparently ex-

cavated into four large cavities at tlie base ; and if so, the

excavations are continued to the top of the main cavity of the

ovary, hollowing out the sides of the endocarp so as to furnish a

larger amount of space for the seed than is originally provided for

it. In Bentham and Hooker's ' Grenera Plantarum' the base of

the eudocarp is said to be intruded, imperfectly dividing the fruit

into 2 or 4 loculi. The endocarp further consists of two ralves or

halves, which are, however, indehiscent.

The seed is large, strongly and irregularly corrugated, seated

on the central and originally basal placenta, which in the mature

fruit is about \ above the base of the cavity of the endocarp,

deeply 44obed at the base and filling the four cavities ;
the testa

is thin, closely applied to the corrugations of the endocarp ex-

ternally before the seed becomes dried up, and internally to the

lobes of the embryo, pale brown.

In the young state the endosperm fills the interior of the seed

with a clear jelly-like mass, on the top of which is the small
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embryo, with the radicle close to the ai)ex. Gradually, however,
the cotyledons grow and eventually absorb the whole of the

endosperm, thus filling the whole of the interior of the seed,

except, of course, the small portion occupied by the plumule and
radicle.

"We have seen that in the fruit of Pterocanja four hollow

spaces gradually form themselves in the originally solid fruit, and
that into these spaces the seed sends four prolongations, into

which again the cotyledons subsequently grow. JN"ow in the

Walnut a very similar process takes place, only the hollow spaces

are much larger and confluent with the ovary-cavity, so tliat

instead of a solid wall with hollow spaces occupied by the seed, it

gives the impression as if the seed v/as thrown into folds occupied

by the wall of the fruit. To occupy these spaces fully, the

cotyledons themselves were thrown into folds as v(G now see

them. The fruit of Pterocarya is much smaller than that of

the Horse-chestnut, which doubtless was itself formerly not so

large as it now is. As it increased, the cotyledons became

fleshier and fleshier, and found it more and more difficult to

make their exit from the seed, until at last they have given up
any attempt to do so. Hence the curious folds, with which we
are so familiar, are the ettorts made by the original leafy cotyle-

dons to occupy the interior of the nut.

Comjmrison of the Fruits 0/ Pterocary'a and Juglans.

Thus, then, while essentially similar, the fruits of Pterocarya

and of the Walnut offer several remarkable differe.ices. They

'esemble in some respects the relations between the fruits of the

Hornbeam and of the Beech. The fruit of Pterocarya^ like

that of the Hornbeam, is winged, which is not the case with

the Walnut or The Beech ; it is in the two former smaller,

and a great deal harder than in the two latter. Again, the

cotyledons of Pterocarya are aerial, while those of Juylans no

longer perform the functions of leaves and neyev quit the seed-

In the Walnut, as in some other trees, it is an advantage that

the seeds should be large rather than numerous. In this way
they are able to contain a supply of nutriment, wliich suffices

rapidly to carry the young plant above the grasses aud other low

herbage. These seeds form the food of squirrels and other

animals, which accordingly serve to disperse them, and thus

perhaps they are enabled to dispense with any other means of

Li>-y. jounx.—BOTANi', VOL- xxvnt. X

1
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transport. Moreover, for sucli Inrge fruits \Tings would perliaps

be scarcely adequate.

In Fterqcarya^ on tlie contraiy, the fruits are much smaller

and Avings therefore more suitable. Possessing in themselves

the means of dispersal, they have no need of offering any

attraction to animals. In fact every one which is eaten is so

much pure loss. Hence, while the shell of the Walnut is

sufficiently hard to protect the seed from the severity of the

weather, and from the attacks of most insects &c., which would

not help in their dispersal, it offers no obstacle to larger animals.

That oi Pterocarya, on the contrary, is very hard and strong, and

even the interior portion (the walls and pillars surrounding the

four hollows) are of the same character, while in the Walnut

they are, comparatively, quite soft.

One reason why the similarity of construction in the two seeds

does not at first strike the observer, is that in Fterocarya tlie

lobes of the seed evidently enter the pericarp ; in Jiiglans, on the

contrary, the lobes are so much larger that it rather seems as if

the pericarp sent projections into the seed.

. That the present condition of the AValnut seedling is not

original, we have interesting evidence in the presence of small

leaves reduced to minute scales, as in the Oak and many other

plants (Jonrn. Linn. Soc. Bot., vol. xxii. p. 360) with sub-

terranean cotyledons.

These scales evidently indicate the former presence of actual

leaves, which are now no longer required. The curious lobings

and foldings of the seed in the Walnut also remind us of the

time when the cotyledons were variously lobed and folded so as

to occupy the whole space in the gradually enlarging seed.- At

present they seem to fulfil no useful function, except as a store-

house of nourishment for the seedling.



3^-:;/;;
h

C

k

h

rf-

*:

RULES FOR BORROWING BOOKS FROM
THE LIBRARY,

As amended bi/ the CounczL 15th March 1888.

1. No more than Six volumes shall be lent to one person

at the same time without the special leave of the Council

or one of the Secretaries.

2. All books shall be returned before the expiration of

Six weeks from the time of their being taken out, but if not

required by any other Fellow^ they may, on application, be

kept for a further period of Six weeks.
r

3. All books lent shall be regularly entered by the

Librarian in a book appropriated for that purpose.

4. No work forming part of Linnaeus's own Library shall

be lent out of the Library under any circumstances.

Certain other worls are included in this prohibition^

as costly illustrated worTcs^ and volumes belonaing to

KOTE.

if lost

'
\

The GENEEAL INDEX to the first twenty volumes of the
_ L

J

Journal (Bota^tt) and the Botanical portions of the Proceedings

from November 1838 to June 1886 is now ready for delivery to
>*:

'f '.. -the Fellows on Application.

It may be had in cloth, or in sheets for binding. Fellows are

desired, when applying for copies, to state in which form tbey

desire to receive it.

^^^^ -
.

.

V-. "<
'

*
J- J

t

^ ^



^ 1'

P

- ^

^'^t. -^^
i^jl _

^ '^^:::,r

NOTICE.

Vols. XXVI. and XXVIII, are in course of simultaneous

issue, to expedite the publication of papers, and the Parts already

published are aa follows :

^ h

YoL. XXVI. Nos. 173-175.

(Noa;i76-180 inclusive are reserved for tlie completion

of Messrs. Forbes and Hemsley's "Index Tlorse

Sinensis.")

Vol. XXVII, was completed with the issue of the last Part

187-188, qontaining Titlepage, Contents, and Index.

Vol. XXVIII. Nos. 189-192, and 193 (the present Part)

Attention to thiv announcement is specially requested,

to prevent applicatioi^ to the Librarian for unpublished Parts

_:h

A

Pr
y.

* *

^.>"

The Meetings of the Society during the remainder of the

Session will be as under

:

Jfke. Thursday, the 4th.
_T^

» 97 18th.

The Chair will be taken at 8 p.m.
.'

.". ^r .

- ^- _F T

L- T* F S

- -r

. r
- --^'-*^>



^

^- ->-

'

.
^-

August 15. Price 4t$

THE JOURNAL

OF

THE LINNEAN SOCIETY.

h L

>r-

Vox. XXYIII. BOTANY. No. 194

CONTENTS.
Page

I. On the Vertical Eange of Alpine Plants in the Caucasus.
By Dr. G ttstav Eadde, of Tiflis. (Communicated
by Sir Joseph Hookeb, K.C.S.I., F.R.S., F.L-S., and
translated by the Senior Secretary of the Linnean
Society.) ' 255

II. A Sketch of the Vegetation of British Baluchistan,

with Descriptions of New Species. By J. H. Lace,
Esq., E.L.S,, Deputy Conservator of Forests in India,

assisted by W. Bottii^g Hemslet, F.R.S., A.L.S-,

Principal Assistant at the Herbarium, Eoyal Gardens,
Kew. (Plates XXXVIII.-XLL & Map.) 288

III. Eeport on a BotanicalVisit to LordAuckland, Campbell,
Antipodes, and other Antarctic Islands, in a Letter

from Thomas Kirk, F.L.S., Chief Conservator of

State Forests, New Zealand, to Sir Joseph D.
HooKEB, K.C.S.L, F.R.S., F.L.S. (Communicated
by the latter.) 327

- <

'

. V--- See Notice on last page of Wrapper

LONDON:
THE SOCIETY'S APAETMENTS, BUELmGTON

PICCADILLY, W.,

Al^D BT

LONGMANS, QEEEN, AND CO.,

AITD

WILLIAMS AND NOEGATE.
'^ "V"-'" '-' "

. " <-. --'^

-\

1891.
^-__

S3i^i^t&)StlS.^:?-i»^MS«Sl:'£
-'. i'^ : -:W^^



LINNEAN SOCIETY OF LONDON.

LIST OF THE OFFICERS AND COUNCIL
Elected 25th May, 1891.

PRESIDENT.

Professor Charles Stewart, M.E.O.S.E

VICE-PRESIDENTS.

Alfred William Bennett, M.A., B.Sc.

Robert Braithwaite, M.D., M.E.C.S.E.
Frank Crisp, LL.B., B.A.
St. George Mivart, M.D., F.E.S.

TREASURER.

Frank Crisp, LL.B., B.A.

SECRETARIES.

B. Daydon Jackson, Esq.
I

W. Percy Sladen, F.G.S.

COUNCIL.

Alfred Wiiliam Bennett, M.A., B.Sc.

Robert Braithwaite, M.D., M.E.C.S.E.
P. Herbert Carpenter, D.Sc, F.E.S,
Charles Baron Clarke, M.A., F.E.S.
Frank Crisp, LL.B., B.A.
Prof. George Bond Howes, F.Z.S.
B, Daydon Jackson, Esq.

Arthur Lister, Esq.

John W.S. Meiklejohn, M.D.
St. George Mivart, M.D., F.E.S.

George E. M. Murray, Esq.

Prof. F. W. Oliver, B.A., D.Sc.

David Sharp, M.B., F.Z.S., F.E.S

W. Percy Sladen. F.G.S.
Professor Charles Stewart, M.E.C.S.E.

LIBRARIAN AND ASSISTANT SECRETARY

James Edmund Harting, F.Z.S.

LIBEAEY COMMITTEE,
This consists of nine Fellows (three of whom retire annually) and of the four

officers ex officio^ in all thirteen members. The former are elected annually

by the Council in June, and serve till the succeeding Anniversary. Tha
Committee meet at 4 p.m., at intervals during the Session. The Members for

1891-92, in addition to the officers, are

:

John Gilbert Baker, F.E.S.
Ernest Clarke, Esq.

Prof. George Bond Howes, F.Z.S.

Albert D. Michael. F.Z.S., F.EJM:
(hall Ward

St. George Mivart, M.D., F.E.S.

Prof. F. W. Oliver, B.A., D.Sc.

Dukenfield H. Scott, M.A., Ph.D.

Henry Seebohm, F.Z.S,

Note.—The Charter and Bye-Laws of the Society, as amended to

the 19th March, 1891, may be had on application.
^y

-4m

,-"
V^.-;-^ i^

- '-^H^i^

-jh

>:_ \^
,t^

-. ^ ^ n--h *- A - '" -

-
I

' » ^'v:. V
Z'r^

' 4 ^^
.

^1<

'. r -.

.-^-.*^ z^^'^-- ,1-1

^^
'^4J-i

— > 'I

1. - X u

; 4
-*J^

nP-
-- ^-T

-^H'

^

'fr— ;



PLAJfTS. 255

On the Vertical Range nf<ilpine Plants in the Caucasus. My
Dr. GusTAV HavM, of Tiflis.

(Communicated bj StR Joseph Hookek, K.C.S.L, F.R.S., F.L.S., and
translated by the Senior Secretary of the Linneau Society.)

i

[Eead June 19th, 1890.]

I HOPK hy the present communication to induce ardent moun-
taineers, especially the English, who have of late years chosen tlie

Caucasus as the scene of their perilous excursions, to render
valuable service to Science. It is much to be desired that

climbers should not neglect organic living forms in the upper
alpine zones of this country, and that they should particularly

observe those sporadic forms which occur here and there in the

domain of perpetual ice and snow. It may certainly sound
strange to speak of Phanerogams living above the snow-line, but

it is nevertheless a fact. Above the snow-line there exist small,

restricted areas of exceptional climatic character, from which the

snow is either absent, or from which, notwithstanding their

elevated position, it vanishes during the summer. These localities

are either bare ridges, ribs, or precipitous rocky walls, or else

they consist of chaotic heaps of stones, mostly volcanic, which

have rolled down from the circumjacent expanses of ice and

neve.

The refractive action of the rays of light and heat on such

places is altogether difterent from that on ice and snow surfaces,

and these stones possess besides an extraordinary faculty for

absorbing heat. To take an instance, the porous weathered

dusky trachyte, and the frequently occurring blistery, blackish

lava greedily absorb the direct rays of the sun, while the sur-

rounding coherent ice and snow strongly reflect them. In tlie

height of summer, and towards its close, from the beginning of

August to the middle of September, when the atmospheric

conditions of the Armenian highlands are favourable in respect

of dryness and clearness of sky, then tlie heat of the sun exerts

unusual power. The spots mentioned as occurring in the regions

of perpetual snow, not only become warmer themselves during

the day, but at night also they give out a certain warmth ; and it

is to this economy of heat must be ascribed the fact that certain

LINN. JOtTRK.—BOTAJST, VOL. XXVllI. Y



256 DB. GUSTAV BADDE OS THE VERTICAL EAIN'^E

Phanerogams uot only live above the snow-Hue, but maintain

their ground and are able to flower and mature seed. The last

function is completed in a very short period, tlie above-ground

life of the tallest is finislied in five to six weeks.

It would be of the highest value for tlie accurate and scientific

solution of such questions if continuous and relative observa-

tions of temperature were made at the altitudes under considera-

tion. The indefatigable and adventurous Parrot (' Eeise zum

Ararat/ p. 187) has recorded that he passed two nights in the

open air at a height of 13,036 Paris feet (13,122 English feet) on

the 26-27th September, 1829, '' on a shelf of rock, without fur,

quite comfortably;" and thereby confirms the fact that such

spots, notwithstanding their great elevation, are warmer at night

than the grassy slopes lower down. I may also remark that this

is according to my own experience ; for instance, at one of our

halting places, on the north side of Biiigol-dagh, on the

5/17-6/18 August, 1874, at about 10,000 feet altitude, where

there were still to be found patches of grass, it was colder than

at a much higher rocky wilderness on the sides of the crater of

the extinct volcano, where in the hollows even succulent TJmbel-

liferse from 2 to 4 feet high were able to grow strongly. The

fact being, that these hollows oflered a purely local higher night

temperature, by reason of the sun-heat absorbed in the daytime

by the dark volcanic stone, than could be found anywhere

around, except at lower elevations. Nor was it otherwise on

8/20-9/21 August, 1871, on the northern face of the Greater

Ararat, where, with Dr. Sievers, we passed tlie night by the little

crater lake Kiip-gol, at more than 11,000 feet, and on the

9/21st ascended thence to 14,500 feet. Although snow-water

was frozen that morning close to our camp, yet it was not till we

had ascended to 14,300 feet that we met with the last dwarfed

specimens of Draba araratica, Rupr., and Peclicularis araratica,

Bunge, the latter in flower and ripe fruit. All that applies to

the exposed organs of these plants, applies with still greater

force to their subterranean life. It is noteworthv that a plant

of hardly an inch in height is provided with a fibrous network oi

perennial roots, extending to more than three to five times that

diameter and from ten to fifteen times that circumference. The

perennial cushion-like AldnecB and species of Drdba^ for instance,

at the highest point of their vertical distribution attain scarcely

an inch above the ground, while their main roots reach a length
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of ten to twelve inches. At such heights the roots of such plants
are remarkably closely tufted. We may mention a similar in-

stance in this aspect of the roots of woody plants in deserts, the
Transcaucasian for example, w^here tl}ey attain an extraordinary

length. Only in this case the roots run far in the sand apart
from each other, no doubt, to sect after the least particle of
moisture which the arid soil has to offer. The various species of

Tamaris^ HaloicyJon Ammodendronj and ZygopTiyllum display this ;

but the most striking example which I ever saw was that of

Prosopis Stephaniana, Willd., which, though hardly one foot

high, sent out running roots of eight to ten feet in length.

I am now in a position to give all wished-for information

regarding any topic of discussion which this paper may give rise

to, for the extensive herbarium whicli I have brought together in

the course of twenty-five years, and recently augmented by the

collections of the too early deceased Smirnow, are now arranged

in the order of Boissier's * Flora Orientalis,' and the specimens

poisoned, so that I have bofoz'e me all the vouchers for the state-

ments here given. In this communication I include all alpine

Phanerogams of the Caucasus, and add the average and extreme

altitudes at which hitherto they have been found. Down to 1885

these heights were taken by myself with a barometer of Parrot's

construction, with the exception of 1870, when I worked with a

large aneroid made by Groldschmitt. These heights were reduced

in the topographical department of the General Staff of the Cau-

casus at Tiflis. The heights measured in 1885 in Daghestan were

taken with a Hottinger's aneroid, and computed by Mr. Assafroy,

of the Tiflis Physical Observatory. Observations from other

sources are appended to mine.

The following works have been laid under contiubution :

—

Ledebour. * Flora Eossica
;

' ia which, however, we only find

the heights given in round numbers.

C. A. Meyer. ' Verzeichniss der Pflanzeu, &c/ St. Petersb.,

1831. In this also the values are given in round numbers

in hexapods, ortoises, =1'95 metr. =G-397G English feet.

Parrot. *Keise zum Ararat/ Berlin, 1837; with the heights

given in English feet.

BoissiEH. * Flora Orientalis;' the authority for the syste-

matic order in which our herbariutn is arranged, and to

which I have appended the heights ascertained by me.

y2
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EuPRECHT. " Plora Oaucasica/' in * Memoires de TAcademie

imperiale des Sciences de St. Petersbourg/ ser. VII., torn.

XV. n. 2 (1869).

This exceedingly valuable work offers for my purpose a host

of special data, but tlie renowned author lias been

almost pedantically fastidious in bis mention of alti-

tudes. From a botanical point of view, I confine myself to

what has been done by Trautvetter and Boissier. The

systematic determination of most species of my collections

was effected by Trautvetter, whose account in the ' Acta

horti Petropolitani,' i -x. 1871-1887, may be consulted

for details.

Eadde. * Berichte iiber die biologisch-geographischen TJater-

suchungeu in den Kaukasuslandern.' Tiflis, 1866. (Pub-

lished by the author.)

. ' Die Chews' uren und ihr Land.' Cassel (Fischer),

1878.

. * Eeisen an die persisch-russischen Grenze.' Leipzig

(Brockhaus), 1S86.

. ' Die Fauna und Flora des siidwestlichen Caspi-

Grebietes.' Do.

. *Aus den daghestanischen Hochalpen.' Gotha

(Perthes), 1887.

Before I pass on to the special botanical portion, I must mention

where, and when, in the course of my journeys I have explored

the high alpine and ice regions.

1864. — I traversed the three main tablelands of Colchis,

and then obtained the following heights, which concern the

present communication (all altitudes being cited in English

feet)

:

Dadiasch, snow-line, 9402 ft. ; the summit itself, according to

Abich, being 9618 ft.

Gorgi Pass, 9128 ft., in the stretch from Tomiari to the 9938

ft. high Tschitcharo.

Noschka Pass, separating the sources of the two Hippos

streams.

Naksagar Pass, towards Quirischi, in independent Suania,

8831 ft.

Karet Pass, on the way to the town Adisch in independent

Suania, 969u ft.



or ALPIJSE PLANTS IN THE CAUCASUS. 259

Goribolo Peak, 9598 ft.

Mammissou Pass, 9421 ft., according to Eui)reclit, ' Flora

Caucasica,' n. 444, =9390 ft. and 9253 ft.*

1865.—I travelled in the Achalzi and Imeritia dividing range,

then in Abchasia, and by the Naehar Pass to Elbruz. The
following are the interesting heights ascertained in this tour

:

ISTachar Pass, 9G17 ft.

The northern side of Elbruz, Phanerogams occurred higl

than 12,000 (determined 12,345 ft.), the highest point

reached was 14,295 ft., in the neve.

During the journey in 1867 to the sources of the Kura, in the

Armenian highlands, and in 1866 to Talysch, the heights whicli

concern us here were not touched. Those also in the journey

in 1870 to Talysch and Transcaspia only touched the lower

alpine zone in their highest points in Suant-Giiu, 8000 ft.

1871. — This year many heights were ascertained for th(*

first time, and they all refer to the Arineniau and Karabagli

highlands. Prelixniuary reports concerning the whole of my
Caucasian journeys during tlie years 1864, 18()5, 1867, 1871,

1875-1877, 1879, and 1885 were issued in the corresponding

volumes of Petermann's 'Mittheilungen,' and in its Erganzungs-

heften, ISTos. 36 and 85.

Dibagli. Watershed in AVestern Karabagh, 9000 ft., eastern

foot of Kapudschich 9000 ft., middle of Kapudschich Pnss

11,500 ft, height of the peak 12,855 ft.

Kitschil-dagh Pass, 9620 ft.

Pass between the Saganlii and Diktscha-Pelikan ranges, on

the south bordering chain of the Gokschai Lake,

10,410 ft.

Alagos, on its south side, the subalpine flora reached 9500 ft.

Charagol, terrace on its south side, 11,500 ft,

, turf of species of Carex at 12,000, and even at 12,300 ft.

5 sumn)it, 13,436 ft.

Aschich-dade, botanical station, 9500 ft.

, foot of the steep crags, 10,190 ft.

, northernmost peak, 12,000 ft.

* The reader will find full particulars of the nieasuremciits in my worlc

'Berichte uber die biologisch-geograpbisclien Untersuchungcu iu Kankasus-

landern,' p. 147.
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Great Ararat, Kiipgol lake, 11,267 ft., according to Parrot

10,933 ft- in English feet.

camp on the 8/20 August, 1871, at the northern foot of

the great glacier, 11,100 ft. (about 11,000 ft. in the first

account).

, extreme limit of turf plots on its northern side, 12,357 ft.

, firm basis of the upper edge of the glacier (louver edge

of the Calotte), 14,233 ft.

, camp on 9/21 August, after the descent, 9011 ft.

10/22 Accord-

ing to Parrot, the lower edge of the field of neve

= 11,922 ft.

-, camp, 18th September, 12,426 ft.

-, do, 26th September, 13,122 ft.

-, snow-line twice determined, 13,530 and 13,387 ft.

,
summit 16,916 ft.

Little Ararat, summit 12,840 ft.

Height of pass between the two Ararats, 9156 ft.

1874.—The follow^ing heights amongst others to the south of

Erzeroum were ascended

:

Palan-token Pass, the first of that name, 10,155 ft.

, the second, lying to the w^est of the former, 9600 ft.

, summit, according to Strecker 10,485 ft., but the trigo-

nometrical measurements, taken in the course of 1877-79,

made it 10,386 ft.

Bingol-dagh. In Petermann's ' Mitth
xi. I gave a special description of this region, with the

measurements ascertained to 1874. At present, I confine

myself to the figures published by the Topographical

department of the Caucasian Greneral Staffs. Toprak-Kala,

the western peat of Bingol-dagh, was trigonometrically

determined in 1877-79 to be 10,440 ft. ; the highest point

of Kara-Kala was barometrically reckoned 11,810 ft. by

Sauriew ; and Demyr-Kala, the easternmost height (which

I dealt with in my before-mentioned memoir), was given

as 12,087 ft. by Abich, and 12,300 ft. by Tschichatschew.

The average altitude of the edge of the crater, where I

made my richest botanical harvest, would not be over-

stated at 10,500 ft, ; many species ascend still higher up to

12,000 ft.; Boissier always cites the Bingol-dagh plants

as from 9800 feet only.
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1875.—The journeys in this year on tlie northern side of Aiao-os,

to other heights in the Armenian highlands, also gave some
useful material.

Zchra-Zeharos-mta Pass to the plateau of Achalkalaki,

8807 ft.

Kara-Kaja, also Kara-Kissi, 9351 ft. by triangulation, 9500 ft.

by barometer, attaining its highest point in Abul 10,820

ft,j and its greatest altitude east of Dali-dagh, Samsar,

elevations of from 9000 to upwards of 10,000 ft.

Alagos, northern side, extreme limit of barlev culture, 8300 ft.

, do., botanical station, 10,000 ft.

, north-west foot of the peak, about 12,000 ft.

1876.—I devoted to travelling through that part of the Grreat

Caucasus which stretches from Kasbek to the Daghestan chain.

The following heights are of value for our purpose

:

Archosis-tawi Pass, 10,247 ft.

Anatoris-gele Pass, 10,089 ft.

Azunta Pass, on Tcbulos, 12,283 ft.

Tebulos-mta, peak, by triangulation, 14^,781 ft.

Kerigo, 11,011 ft.

Camp on Kwawlos-mta, 10,400 ft.

Katschu, peak, 14,027 ft.

Bonos-mta, peak, 13,736 ft.

Kadowauis-mta Pass (Sazchenos-gcla), 10,430 ft

Borbalo, the lesser, 11,552 ft.

Sakoris-tawi Pass, 10,225 ft.

Massara Pass, 10,547 ft., but according to the 5-verst map of

the Imperial Staff 10,129 ft.

1879-80 I spent in Russian Talysch, and travelled through a

part of Aderbaidrihan and Sawalau. In the outlying chain of

the boundary-range of the Talysch mountains tlie important

heights Kusjuroi and Marajurt were discovered to be only 8033

ft. and 8226 ft. I ascended as high as 13,000 ft. on Sawalan,

though at the time of the melting of the snow in the beginning

of August many species would be obtained at greater heights

than I was able to discover them.

1885.—I visited the high alpine districts of Daghestan, from

Schah-dagh westwards to Bogos. With reference to the alpine

flora, the following discovered heights have value:
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The height of Salawat, above Nucha in the main chain, 11,932

ft., by triangulation, north-westerly.

, do., south-westerly, below Nucha, 11,932 £t., by triangu-

lation.

Salawat Pass, on the north-west, 10,207 ft.

Tufan-dagh, peak, 13,764 ft., by triangulation.

Pass to the Dolama and Kurwa plateau, 10,640 ft.

Kurwa Pass, summit, 11,247 ft.

Pirli-dagh, camp, 9951 ft.

Schah-dagh, western peak, 13,511 ft., by triangulation.

, eastern peak, 13,951 ft., by triangulation.

, do., excursion to, 11,604 ft. last noticed plants; last

measurement, 12,136 ft.

Basar-dusy, peak, 14,722 ft., by triangulation.

Schalbus-dagh, peak, 13,670 ft., by triangulation.

, camp, by the scree on the south side, 10,755 ft.

, highest camp, 11,280 ft.

Zabachan Pass, 9134 ft.

lohe Pass near Dulty-dagh, 10,646 ft.

Nussa Pass, 12,185 ft.

Dulty-dagh, northern foot, 9767 ft.

Ketz Pass, watershed between Kara-Koissu and the Awarisch

Koissu, 11,503 ft.

Chalata-Kale Pass, towards Kachelien, 9852 ft.

Before passing on, I have the following remarks to make:

"With the exception of the Thalamiflorae, which are enumerated

by Kuprecht, the references to altitude in literature are very

scanty, so that for the most part I am able only to show the heights

which I have myself discovered. The sadly premature death of

that celebrated botanist prevented the completion of his classical

work. His frequent citations of altitude offer an excellent check

for my results, so far as they relate to Daghestan; but it

will be seen that in many cases Euprecht gives a greater

maximum altitude for the species concerned than I was able to

find, and, on the other hand, I found some at greater heig'its.

Notwithstanding, the difference of heights vary usually only by

200-300 ft. Such differences are easily explained when regard

is paid to the position of the place of collection and its exposure,

for the species in question.

The general current rule for our region, according to which

the snow-line gradually rises in a direction from north-west to
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south-east, depending upon the snowfall, holds good also for the

vertical distribution of the alpine plants. The more the climate

approaches a continental one, so much higher the plants ascend;

and the statements of altitudes remind us that many plants which

are cited by Boissier from Afghanistan and the north of Persia

we find only at considerably greater heights. Those which are

isolated are accommodated by the Ararats, Sawalan, and Deina-

wend, and the heights among the Alps of Daghcstan range them-

selves best w^ith those of the Ararats.

Botanical Enumeeation.

An asterisk is prefixed to those species which are found at

and above 12,000 feet—that is, of the extreme alpine type f.

Tualictiiu:m alpinum, Linn, Kasbek, 9200 ft. In the

region of alpine meadows. Chnnakoi-tau, 8150 ft. {Owen7i),

Found by Kuprccht at Bogos at 9600 ft. (Fl. Cauc. p. 3). The

specimens I have before me differ only in degree of development,

but in habit are precisely alike.

*Pulsatilla aleana, Stev.y var. arme^^a, JRicpr, Bingol-dagh,

10,000ft. {BadJe), Strong seedlings of lG-18 centim. [6|-7| in.]

in height, gathered 4/16 August, 1874 ; tlie root-leaves are short

and weakly developed. Emleki, 10,020 ft. (Owcrin), According

to Euprecht were gathered by Parrot on Ararat at 10,000-12,000

ft. (Fl. Cauc. p. 3).

Pulsatilla albai^a, var. flavescexs, liegeh South side of

Schalbus at more t)}an 9000 ft. on 29 June/11 July 1885, also on

the ascent to the lohe Pass at nearly 10,000 ft. on 10/22 July,

1885, gathered by me. The siDOcimens from the former place are

distinguishable by their slender and lengthened form of leaf.

Pulsatilla alba:s-a, var. violacea, Bupr., PI. Cauc, was

found by him in the Tuschin Alps, and at Bogos up to nearly

10,000 ft. Those specimens of my large set, twelve localities,

gathered at 5000-0000 ft., are throughout much more strongly

hairy than those growing at its upper limit; it grows upwardy

from 2500 ft. in the valleys.

*VVe possess the var. AXniCA, Bupr., from the height of 5500-

GOOO ft. from that autlior.

f Note. Approximate equivalents iu English linear measure Lave been

«ri^i«ri Kt7 fliA Trn.iislafor to the metric measurements.

—

Sec. L. S.
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A>'EMO>'E NARCissiELORA, Liftn.^ var. chrysa^s'tha, Fiseh. Sf

Mey. Kerigo, at 10,000 ft., 8/20 July, 1876. Elbruz, over

9000 ft., 11/23 August, 1865. Areliotis-nita, 10,000 ft., 26

June/10 July, 1876. Azunta, up to 10,000 ft., abundant, 11/23

August, 1876.

In its typical, free-flowering form this species covers most of

the lower subalpine meadows about 9000 ft. and descends thence

to 4000 ft. That form which is generally recognized by most

botanists as only a variety has yellow floAvers, is slender in habit,

and usually one-flowered. Eupreclit, Fl. Cauc, separated tin's

variety from ?iARCissTFLORA, and described it as A, specios.v; he

found it in the Chewsur Alps at 10,500 ft.

*Eat?unculus arachnoideus^ (7. A. Mey. This beautiful

jRanunculus is a true denizen of the high alpine region,, and

seems to be almost entirely confined to the eastern Caucasus-

East of Kasbek, it is very general at heights of 10,000-11,000 ft., as

far as Schah-dagh. Euprecht, Tl. Cauc. p. 17, cites as stations

in this district, Dsqhulti-dagh and Artschi-ltala, from 11,600-

11,850 ft. I have collected this species in the Ivurwa Pass at

11,200 ft., the lohe Pass at 10,600 ft., the Nussa Pass at nearly

12,000, and in the Ketz Pass at 11,400 ft. Up to the present

time, only one station in the western Caucasus is known to me,

namely on the west side of Elbruz, at 9000 ft. The plant is

peculiar in its place of growth ; it avoids firm ground, and roots

often six to eight inches deep in dry slaty fragments, which

have to be removed before the roots can be got at. Both in its

form of leaf and spider-web pubescence, the plant is extraordi-

narily constant from its various places of growth.

Eanitnculus YiLLARsii, BG. (syn. B. oreo^Mlus, B\eh., fide

Boist^ier). This fine species possesses a great range in altitude.

The lowest station is abovit 3000 ft. above sea-level, and the

highest fully 10,500 ft. The alpine forms which I gathered came

from Borbalo, Kapudschich, and Sawalan, at fully 10,000 ft.,

and these specimens are only 7-9 centim. [2|-3f in.] high. At

lower elevations the plant attains a height of 30-35 centim.

[11|-13^ in.]. Euprecht's highest station (Fl. Cauc. p. 18)

agrees well enough with those given by me ; they are Dindi-

dagh, 10,500 ft., and Diklos 10,200 ft.

Ea^unculus caucasicus, Bieh. This species has almost as

great a vertical range as the last one, namely from 3600 ft, to
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10,600 ft., and even 11,000 ft. The smal], extreme alpine speci-

mens have been named by Trautvetter var. alpicola. In my
collections they came from Alagos at 11,000 ft. Euprccht's

highest stations are, besides the previously mentioned, Dindi-

dagh, and Komitos-zweri in Tuschetien, at 10,600 ft.

EANUNcuLrs MONTANUS, Willd,^ var. OLABRATA, TvaiUv. My
highest specimens wore gathered in the Kapudschich Pass

(Karabagh) on 15/27 Juue, 1871, a branching form, and on

Sawalan on 20 June/2 July, 1880. In both cases they occurred

close to the melting snow at more than 10,500 ft. This species

grows a foot high and even more, about the elevation of 5000 ft.

EANtr^"cuLUS ELEGANS, G, Kocli^ = B. anemonifolitiSy DC.
My highest grown specimens came from Schali-dagh at about

9500-10,000 ft. In the subalpine zone this species grows

slenderly to about eighteen inches high, and is thickly covered

with hai

Of the Papaveracese only Papayer caucasicum:, Bicl.^ gets into

the alpine zone, and that exceptionally. On 12/24 August, 1871,

I collected it on my ascent of the Little Ararat, 11 cm. [11| in.]

in height, at an elevation of about something over] 10,000 ft.

Euprecht, Fl. Cauc. p. 52, gives this plant from Tufan-dagh at

9500 ft., ascending thither from the sea-level, as occurs in Tal-

ysch in the bed of the Leukoranka. I am not able to pass an

opinion on Euprecht^s P. oiiEorniLUM, but it has also been found

in the Mammison Pass at the same elevation.

As regards the alpine species of CourDALis (which Euprcclit

has generically separated as Capmtes), C. conokuiza, Ledeh.^

C. ocuEOLEUCA, Rupr.j and C. pauciflora, Steph.^ are most

widely distributed. C. conoriiiza, to which C. maceosepala,

liupr., and C. ociieolettca, liupr.^ belong as varieties, is in my
herbarium from many localities. It occurs in turfy spots in the

subalpine zone throughout the whole of the Caucasian region.

AVe have it also from between 8000-10,000 ft., on Kasbek,

Archotis-mta, Diclos, and Borbalo.

At similar altitudes, and up to 11,500 ft., we have C. pauci-

flora, Stepli., in its variety paetifloea, lie^el, and C, alpestejs,

C. -4. Mej/. Euprecht's highest station is on Alachun-dagh, in

Daghestan, and it there attains its extreme limit. I met witii it

on Kerigo and Archotis-mta above 10,000 ft. It prefers to

grow, like Eanunculus arachnoideus and P$eudov€sicariaj in bare
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slaty ruLbishj its tuber deep below, and its thin, bright green,

delicate stem winding between the fragments of rock in a

troublesome fashion, tlie roots beiug often a foot in length before

reaching the surface.

As regards the species of Cahdamine, C. impatiens, Linn.^

C. TENETiA, Gmel.^ and C. uligtnosa, JBicb,^ ascend to a little

above 9000 ft., the last reaching nearly to 10,000 ft., following

the course of the streams upwards. See Euprecht, Fl. Cauc.

pp. 64, 65.

*Aeaeis albida, 8tev. This pretty Crucifer inhabits the

comprehensive zone between the sea-level and 12,000 ft. It

belongs to tliose plants which, as a rule, prefer localities among

the lower elevations, yet passes above the local snow-line,

though in such places it rarely flowers, I met with it having

ripe pods at 11,200 ft. to 11,400 ft. on the Little Ararat, and

followed up its traces almost to the summit. These specimeiis

were uncommonly hairy, as were those also wliich were gathered at

more than 11,000 ft., and on Alagos, and were 9-10 cm. [3|'4 in.]

in height. Our herbarium possesses specimens from Kapudschich

at 12,000 ft., collected by Mr. Owerin ; as this prematurely

deceased topographer was extraordinarily accurate in his altitudes,

I have no doubt of the correctness of his communication. The said

examples are very dwarf, the leaves, which arc very pubescent,

are in a compressed rosette, close to the root; one only bears

three ripe pods (August), the other had not reached the

flowering stage.

Ektsimijm oeltdl^m, Bunge, I obtained at quite 10,000 ft.,

both on Alagos and from Bingol-dagh. Euprecht cites it from

the Tschingel, in Turkey, at 10,600 ft.

^Sisymbrium Huetii, Trautv.,—Arahis Ilnetii, Boiss.,==^rr^-

atijida The extreme altitude

given by Euprecht, PL Cauc. p. 87, is 11,500 ft. I found it

almost at the top of Azunta, 12,000 ft. ; on the Archotis-mta at

10,200 ft. It descended thence as low as 7500 ft., and grew

chiefly on wet masses of slate scree, and at the elevation of nearly

9000 ft. it still attained a height of a foot. I also got it in the

Armenian highlands, on Alagos, at 10,200 ft.

ANCHO^s-irM ELYcnRTSiFOLiUM, Bous. I gathered this, one of

the most stately of Crucifers, in a fruiting stage, on Bingol-
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4/16

Boiss. n. Orient, i. 240, cites it from a similar altitude.

high.

"^PsEUDOVEsiCAUiA DiGiTATA, C. A. Mey. Auother of the

extreme alpine forms, which penetrates to the extreme lifghest

points, where the snow melts. Euprecht, Fl, Cauc. p. 97, says :

" In monte Djultidagh ad moles glaciales alt. 1690 hex. 20
Jul. fruct. et flor. pallida roseo-lilacinis ; ibidem alt. 1840 hex.

[Hj700 ft,] specimen pollicare albiflorum legi ..." I obtained

this species from the Kurwa Pass at 11,200 ft., on 26 June/8

July, 1885, flowering freely, and with only the first rudimeuts of

fruits ; the tiny plants were from 5 to 10 cm. [2-4 in.] high

:

from the southern declivity of Kwawlos-mta, 10/22 July, 1876,

in fruit 12-17 cm. [5-6| iu.] higli, with a simple root of the same

length, whose tender lateral brauches clung to the sharp frag-

ments of slate. Erom Kerigo, 11,000 ft., 8/20 July, 1876, 5-10

cm. [2-4 in.] high, only in flower. Also received from liuj)recht,

from Bogos, Tindal, Djulti-dagh, 14,000 ft., 19/31 July, 1860, in

ripe fruit : from the upper regions of Tusch, 4/16 August, 1861,

7 cm. [2| in.] high, in flower and fruit. Bayern collected it at

Bogos in 1860 and Azuntabl.

Alyssum: alpestee, Linn, var. typ. Trautv.y I gathered at

Schah-dagh on 27 June/9 July, 1885, above 11,000 ft.

Of the geuus Dsaba, which is comparatively well represented,

the undermentioned species arc alpine.

*DjiABA EEiJNiiEFOLiA, Stev. I Jiavc rccords of eighteen

stations for this little plant in the Caucasus. The specimens in

question sliow, besides their individual variation, the height at

which they were gathered in a sufficient degree. My specimens

from tlie highest station were from Sawalan at 12,300 ft., are

about 2 cm. [1 in.] high, and in full flower, on the 20 June/2 July,

1871 ; and the same holds good with those from Biugol-dagh at

11,000 ft., on 4/16 August, 1874. At 7000-9000 ft. the plaut is

7-9 cm. [2^-3f in.], with leaves three or four times longer, and

almost entirely glabrous. Euprecht gives the maximum height

at 11,500 ft.

Draba scabra, C. a. Mey. Ascends on the northern side of

Elbruz to about 11,000 i\. ; 10/22 August, 1865. Euprecht, D.
Cauc. p. 107, gives its highest elevation at 10,600 ft.
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Dbaba RTQIDA5 Willd. This species grows as low as 3500 £t.

above sea-level, but here it takes on a special facies, due to its

abundant leaf-development ; it is then the variety Tournefoii-

TiANA, Bupr. Fl. Cauc. p. 109: I have it from the defile of Bio,

end of June, 1876. It also occurs in very shady places on the

rocks in the defile of Darial, and the alpine form, called bryoides,

DC, is found at lower heights, as certified by the specimens

which Euprecht collected on 14/26 May, 1860, at 4200 ft. The

highest stations discovered by me are Kerigo, Kwawlas-mta, and

Borbalo, situated above 10,000 ft. In the supplemental volume

to his 'Flora Orientalis,' Boissier has followed the example of

Euprecht in treating as a variety of D. rigida the formerly

specifically distinguished B. imlricata^ C. A. Mey. This species

or variety, as variously considered, ascends to its maximum at

Anschabala, as given by Euprecht, FL Cauc. p. 112, as 1880

hexp.=12,013 ft. Even at 11,000 ft., on Borbalo, the little

plants had assumed the dwarf form, flowers and pods were almost

sessile, with a stem of 3-4 mm. [§-^ in.], and cushions of radical

leaves.

Draba molltssima, Stev. I brought this with me from Schah-

dagh, 27 June/9 July, 1885.

Draba incompta, Stev. Collected by Bayern at Bogos, and

stated by Euprecht, FL Cauc. p. 113, to reach its maximum
altitude on Schah-dagh at 9300 ft.

Draba sltprais-iyalis, Bupr. For this I have to thank the

kindness of the author of the species, who states (FL Cauc. p. 116)

it attains its maximum at 1750 hexap.=ll,182 ft., and writes:

'*
. . . inter mt. Sadischi et Pizarro in rupibus fere perpendicu-

laribus pariter super regionem nivalem''

'^T>^^BA.Anx^XTicx,Bupr.,=I)Jncompta^ Ledeb. nonStev., cf.

FL Cauc, p. 114. Ascends the highest of all species of Draia,

and in company with Pedimlaris araratica, Bunge. Euprecht

assigns to Parrot's Ararat specimens the altitude of 2166 hexap.

13,840 ft. as their maximum ; they were collected 29 September,

1829. On 9/21 August, 1871, I found this species at the height

of 14,000 ft., not far from the solid edge of the glacier, in single,

very reduced dwarf patches, of which very few in that year

reached the flowering state. Flower and fruit stems attained

[4

[1 in.]



OE ALPINE TLAKTS IK THE CAUCASUS. 269

cm. [6-8 in.] iu length. The same species Tbrought with me from

Alagds from fully 11,000 ft. Pinally I discovered it in August
1875 in comparatively low quarters, in tlie Zchra-Zcharo Pass,

on the mountain edge, at 8S00 ft.

Dkaba niSPiDA, WillcLj Avas known to Euprecht as occurring

at 10,479 ft. in the Tuschin Alps. Boissier and Trautvettcr

unite it with Z). tridentafa, DC, which I have gathered on

Archotis-mta, at 10,200 ft., but it grows much lower down, for

instance it thrives at 4500 ft. in Abastuman.

Draea KEPENs, Bteb. According to Euprecht, tliis S|)ecies

inhabits both the Giirtels from 2900 ft. to 9G00 ft., but it does

not descend below the high grassy plots, as shown by my
specimens, from the foot of the Kwaw^los-mta, at nearly 10,000 ft.

*Draba siltquosa, Bieh. Euprecht, Fl. Cauc. p. 119, gives

the maximum altitude at 1940 hexj).=: 12,396 ft.; my highest

stations w^ere on Sawalan, at close upon 12,000 ft., on 20 June/2

July, 1880 ; on Archotis-mta at 10,200 ft. ; and on Borbalo at

about 11,000 ft. In tlie subalpine zone this plant reaches the

height of 15-20 cm. [6-8 in.].

Draba nemorosa, Linn., takes in the wide zone of 1000 ft. to

11,000 ft., but is rare in those districts which lie above the sub-

alpine zone. I collected specimens nine inches to a foot high at

Tiflis, at 9000 ft. My highest stations were on Sawalan between

10,000-11,000 ft., on 20 June/2 July, 1880. Euprecht, Fh
Cauc. p. 127, says that its maximum elevation is 9600 ft.

DiuTMOpnTSA AucHERi, Boiss. I met with this on both the

Great and Little Ararat on 9/21-12/24 August, 1871, but not on

Eussian territory : it was gathered at fully 11,000 ft.

Helbreichia ROTUNDiroLiA, Boiss.^ I brought with me from

the same locality as that mentioned by Boissier, Fl. Orient, i.

320, from a height of over 10,500 ft., and very close upon 11,000

ft. ; liere the species was in the closest proximity to the perpetual

snow which covers the inner edge of the crater ; it reached the

height of a foot at the time of flowering, on 4/16 August, 1874.

Capsella Bursa-Pastoeis, Moench^ in many localities ascends

far above the subalpine zone, and I gathered it in a dwarf form,

hardly 2-^ cm. [1-lf in.] in height, both on Alagus and on

Sawalan.
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[T This I clo not possess. Ruprecht,

Fl. Cauc. p. 127, cites it both from Schah-dagh and Elbruz, and

unites it with Mthionema ruleseens^ Boiss., whicli is found in the

Ciliciau Taurus up to 12,780 ft.]

*Etjno]^ia botundifolia, G. a. Mey. This pretty JEtliionema-

like Crucifer also attains the region where the snow melts last,

and its stunted, highest individuals are found on the north side

of Elbruz at fully 12,000 ft. above the sea. I gathered it there

at 11,000 ft. in flower, 10/22 August, 1865 ; and brought strong

clumps of it from x^bulstock to the south of the Tabizkur lake at

0000 ft. and more. Euprecht's view, EL Cauc. p. 128, that the

species belongs only to the Great Caucasus, therefore requires

correction.

Eour species of Violet ascend to the snow-line in the Caucasus,

and one of them beyond it ; the last is

^ViOLA Ma^UTA, -B/<?5. I have this species from the high Alps

of the Great Caucasus. A little below tlie Aznnta Pass, at

12,000 ft., it was in flower on 5/17 July, 1876, and these

specimens were thoroughly robust. Euprecht, FL Cauc. p. 158,

cites Alagh-dagh, at 11,880 ft., as a station.

Viola purpurea, Stev.^ is mentioned by that botanist as

flowering in the snow on 9/21 June, 1810, which height is under-

estimated by Euprecht, 11. Cauc. p. 116, at 8300ft. ; inordinary

seasons, at least, it grows at the same heights as the most

luxuriant of the subalpine flora. According to my experience

the elevation must he considered as upwards of 10,000 ft,

Owerin reports this at 9000 ft. from Chanakoi-tau. The lowest

station may be reckoned at 2500 ft.

Viola arexaria, Z)C.,= F. rupestn's, Schmidt (Boiss. Fl.

Orient, i. 72), is reported by Euprecht, Fl. Cauc. 154, from tlie

Great Ararat at 10,800 ft. Fiola hiflora, according to the same

author, reaches a maximum altitude of 10,200 ft.

YiOLA ALTAiCA, FaIL,= K oveades^ Bieb. My highest station

for this charming species lies on the north side of the Nussa

Pass at 10,500 ft. ; Euprecht, FL Cauc. p. 159, cites it from the

source of the Malka, on Elbruz, as being 10,645 ft.

Viola bicheoa, Boiss. Sf Huet, I brought from the Bingol-

dagh, from upwards of 10,500 ft.
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0£ the numerous species of Pink wliicli grow in the Caucasus
I have only one to name as attaining the highest alpine zone.

This is

*DiANTnus PETH^EUS, Bieh., var. multicaulis, Boiss, Accord-
ing to Parrot (EuprecLt, YL Cauc. p. 170), this species is met with

on Ararat at as high as 12,700 ft. 1 gathered it on Bingcil-dagh

at more than 10,500 ft., the specimens were 10-11 cm. [4-4J in.]

in height, in full flower, 4/16 August, 1874. This Dtanthus

embraces the wide zone of 0-12,700 ft., as I found it on rocks

near Lenkoran in the low country.

Of the Large series of the genus Silene, there are only two

which are truly alpine, one of which has a very restricted vertical

range : that is, the tiny

SiLENE huaiilis, C. A, Mei/.y which species inhabits the high

Alps of Daghestan, from Tufan-dagh to Bogos. I found it at

10,400 ft. in the lohe Pass. Euprecht noted there its maximum
altitude as 1750 hexp.^^ 11,180 ft.

SiLENE sAXATiLis, Bicb., was coUccted by the latter author, at

the Dschulti springs (Artschi-kala) at 11,629 ft., flowering when

7 inches high, on 19 July.

Alsine pinifolta, Fenzly var. hobusta, and var. pumila,

Fenzly=A. caucasica, Eupr. (Boiss. 11. Orient, supp. p. 111).

My highest station for the former lies on Archotis-mta at 10,200

ft.; the latter variety at the foot of the Lazal. Euprecht, FJ.

Cauc. p. 204, reports the plant from Azunda at 11,370 ft.

Alsine aizoides, Boiss. Collected in the neighbourhood of

the melting snow, on Salawan at 11,000 ft., 20 June/2 July.

Found also by Kiip-gol at 11,400 ft. on 9/21 August, 1871.

Djulti at 11,400 ft. by Euprecht.
r

Alsine imbetcata, Bieb., dwells throughout the broad zone

between 3500 ft to nearly 12,000 ft. In the upper regions, the

variety vestita, Fenzly occurs, making strong roots and stolons,

ten or twelve times the length of the above-ground portions.

My extreme station is Azunta, at 12,000 ft. Euprecht, Fl. Cauc.

p. 209, records the plant from the summit of Artseha-kala,

11,500 ft. Specimens are in the herbarium from all the high

passes of the Great Caucasus.

LINN. JOUEN.—BOTANY, VOL. XXTITI. Z
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*ALSiifE EECURVA, All Tliis, again, is a species wLicli over-

steps the snow-line in favourable localities. I gathered it on the

summit of the Little Ararat thus at the height of 12,850 ft.

Parrot, ' Eeise zum Ararat,' p. 213, was aware of its lofty station

;

his statement of 2000-2166 hexp. = 12,780-13,810 ft., refers to

the Great Ararat. This high alpine form belongs to the variety

niESUTA, Fenzl J met with this species on almost every lugh

alpine locality. Enprecht, Fl. Cauc. 212, gives its lowest occur-

rence at Siilak at 300 hexp.= 1917 ft.

AisiNE jrKiPEEi]S'A, Fenzl^ var. viLiiOSULA, C. Koch. I follow

the example of my esteemed friend Von Tiautvetter in uniting

with this A, ViUarsii, Eenzl, and A. Biehersteinii, Eupr, This

species begins at 3000 ft. above the sea, and my highest point

up to the present, is from the Kiip-gol, at 11,300 ft.

Alstne yebna, Linn., var. etjbella, WaJilenh. (Boiss. Eh

Orient, supp. 113), is known from 10,700 ft. on the Tufan-dagh.

Euprecht, El. Cauc. p. 211<.

Abenaeia (§ EEEMoaojfE) LTCiiNiDEA, JBieh. Its highcst ele-

vation is given by Euprecht, El. Cauc. p. 219, froui Azunta, at

11,200 ft. I have often found it in high alpine spots in the

Great Caucasus, at 9000-10,000 ft.

Cebastiitm teigykum. Till. My highest station is at Kiip-

gol at 11,200 ft. Euprecht records its maximum altitude at

11,600 ft. for the Great Caucasus, and its minimum as 5000 ft.

On Sawalan it ascends as high as 11,000 ft.

Ceeastitim Ka
800of Ararat, Parrot, on 29 September, 1829, at 210G hexp.

ft. I gathered this species in many of the liigh passes in Paghe-

stan, thus from Nussa at 12,100 ft., and Ketz 11,400 ft. My
lowest stations were on Kerigo and Kwawlos-mta, at more than

10,000 ft. The rare Far?iassius Nordmanni was resting on this

plant in the Ketz Pass on G/18 August, 1885. General Chodzko

brought it from the Alachan-dagli at 1979 hexp. = 12,G15 ft.

(Euprecht, Tl. Cauc. p. 22G), aud the same author gives its

minimum point on Bogos at 1235 hexp. = 7900 ft., though at

this level it is rare {h c. p. 225).

CEBASTirM MrLTiFLOEiTM, C A. Mey. A common alpme

plant, which descends thence to 5000 ft. Euprecht's statement

accords well with my highest station on Borbalo at 10,000 ft.
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*Cerastium puitPURASCENs, ^c?a??25, vup. TENUiCAULis, Trautv.

This I collected on the nortli side of the Great Aarat, at

upwards of 12,000 ft. ; I brought the same plant from Murat-

tapa at 10,400 ft., nnd met with the typical form flowering on

Elbruz at 11,300 ft. ; I also observed it h\ a flowerless dwarf

condition on the north side of Elbruz above 12,000 ft. This free-

blooming species of Cerastium is a deJicatt? ornament of many
localities in the Caucasus ; it is the prevailing species in many
places, which it decks Avith an almost complete white covering iu

its time of flowering. Euprecht, PL Cauc. 235, gives its

minimum elevation at 5700 ft. ; but I have collected the var.

MiCEOSPEEMA ou SchambobcU at 5000 ft.

*CEaASTiUM LATiFOLiUM, Ltnn.,= C. polymorpliunty Kuprecht,

FI. Cauc. 237> is cited by that author from Azunta at 11,500 ft.,

and is reported from many heights in the Great Caucasus of

9500-10,000 ft.; he also (Z. c. p. 239) cites my station for a
jyiirpurascens^ from Elbruz, as also applying to this species.

Cekastium ARARATicuM, Rupr. Information concerning the

allied species is supplied by Euprccht, Fl. Cauc. 234, and Bois-

sier, Fl. Orient, supp. 120. Von Trautvetter determined my
series, which came from Kiip-gol at more than 11,300 ft., from the

Little Ararat close to the summit 12,800 ft., from Kapudschich

11,000 ft. (large flowering form), from Bingol-dagh above 10,000

ft., and from Aschich-dagh, 9500 ft.

Heeniaria caucasica, Riqjr. Hitherto only known from the

eastern regions of the Great Caucasus, and there at the heights

of 9500-11,500 ft. ; sec Euprecht, Fl, Cauc. p, 211.

ScLERA>'THUS ANXUus, Z^w., /5. FNCiNATus, Biipr, Fl. Cauc.

242. Eeeorded up to 10,350 ft.

Htpeeici::m: repexs, Linn.y= JI. poljjgonifolium^ Eupr. Fl.

Cauc. 217, has been found in Daghestan as high as 10,200 ft.

Of the numerous species of Astragalus in tlie Caucasian

herbarium, the following are noted from the alpine districts :

AsTUAGALES DECLTNATUs, Willd. This spccics asccuds to

11,400 ft. on Schah-dagh, and I have also gathered it on Dulty-

dagh, on Lazal, and other high alpine parts of Daghestan.

Astragalus saxguinolentus, Bich, On Schah-dngh, almost

as high as the preceding species.

z2
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. AsTRAGALrs XEROPHiLTJs, Ledch. I brought this from the

Great and Little Ararat ; those specimens gathered at Kiip-gol

at 11,200 ft. are very robust.

AsTKAGALrs INCEETUS, Ledeh., and A. coarctatus, Trautv,

Prom the same stations as the foregoing, at fvilly 11,000 ft.

OxTTROPis ALBANA, Stev., var. ALBiFLORA, Traiitv., I brought

from Kup-gol, the Little Ararat, Kapud^schich, and the lohe Pass

at heights of 10,400-11,500 ft.

OxTTRoPis CTANEA, B'leh, Ou Schah-dagh above 11,000 ft.

Hedtsartjm obscurum, Linn. On the margin of the crater

of Bingol-dagh at q^uite 10,500 ft.

Onobrtchis corntjta, Linn. The thorny cushions were very

luxuriant at fully 10,000 ft. on the Schah-dagh.

EuBtrs sAXATiLis, Liuu.^ and Dryas octopetala, Linn.^ have

hitherto not been found above 9000 ft, in the Caucasus. The

former grows in the birch thickets in the pass between the two

Ararats ; the latter was gathered by Owerin on the Lesser

Chanakoi-tau at 8450 ft., and I found it in August 1875 on

Kasbek at 9000 ft.

PoTEXTiLXA SERTCEA, Linn,^ var. DASTPHTLLA, Trautv.^ and var.

SUBPALMATA, Ledeh., collected on the Great Ararat at over

11,000 ft. on 9/11 August.

PoTKNTiLLA ARG-SA, Boiss, Sf Bal. I have this before me,

gathered on Alagos in 1871 and 1875 ; also from Kapudschich

from the altitudes of 9000 ft. to over 11,000 ft. : the specimens

growing at the lower level attained a length of flower-stem of

more than eight inches. I have, besides, strong specimens of

dwarf type from Bingol-dagh and Sawalan from upwards of

10,000-11,000 ft.

PoTE]S'TiLLA MI7LTIFIDA, Linti. Those specimens which were

gathered at Schah-dagh at over 11,000 ft., 27 June/9 July, 1885,

were in a scanty state of flowering ; but those from Sawalan, at

close upon 12,000 ft., complete the set.

PoTEKTiLLA YERNA. Linn. Specimens from Kerigo and

Borbalo gathered 8/20-15/27 July, 1876, were of the alpine

character, at over 10,000 ft. In the subalpine zone and lower

down, to 5000 ft., it becomes verv rohnat and nearlv a foot hiffh.
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PoTENTiLLA ALPESTUis, Hall. I quote from Eupreclit in

Boissier, Fl. Orient, ii. 720, from Daghestan at 11,000 ft.

PoTENTiLLA GELiDA, C, A. Mej/. Dwarf specimens grew on

Sawalan at 9500 ft., on 11/26 June, 1885. Strong plants were

gathered on Sclialbus, 29 June/11 July, as mucli a« 12 cm. high •,

otliers came from Elbruz, Kasbek, and Kerigo, at similar

altitudes. Ruprecht, Tl. Cauc. 724, gives the greatest height in

Daghestan as 11,GOO ft.

Euprecht from Daghestan at up to 10,000 ft.

Mej

SiBBALDiA PBOCTJMBENs, Linn. (= PofentiUa Sibbaldi^lIaU. f.)

Verj common at elevations of 8000-10,000 ft,, those which were

gathered at Kiip-gol at above 11,000 ft. were strong specimens,

10 cm. [4 in.] liigh, full of ilower and forming patches ; by 9/21

August past flowering.

Alchemilla TULGARrs, Z/;iw., and A. sEiacEA, Wilhl, I have

botli of these from Kiip-gol at more than 11,000 ft., the former

was 15 cm. [6 in.] high, and very hairy. Euprecht gives the

maximum for both as 9600 ft. in the Caucasus. The former

descends to 2000 ft.

*Seditm tenellum, Bieh. I have this from all the high alpine

localities which I have visited in the Caucasus—from Alagos*,

both the Ararats, Kapudschich, Borbalo, Elbruz, Kasbek,

&c., ranging from 9000-12,000 ft. At more than 10,000 ft. I

found the little plants 9-10 cm. [3|-1 in.] in height; also at

Kiip-gol it was just as strong. The highest station was on the

Great Ararat at 13,500 ft. ; those there gathered are almost

destitute of stem, with solitary flowers on stalks 15 mm. [f in.']

hicrh, the leaves almost imbricate and a little broader than is

usual with plants which grow at lower elevations. Euprecht,

Fl. Cauc. p. 782, gives the maximum height for the eastern

Caucasus at 10,500 ft., and the minimum at 6000 ft.

Sedum NANiTM, Boiss. From BingGl-dagh at 9000-10,000 ft.

;

the tiniest of all the species, covering the dried up snow-water

pools in the crater of the extinct volcano ; it was gathered by

Haussknecht at 12,000 ft. in Persia.

Sedum globifekum, Linn, On Blngol-clagh at 10,000 ft.
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Saxifbaga ljeyis, Bieh. I gathered specimens 5 cm. [2| in.]

high on Schah-dagh, 27 June/9 July, 1885.

SAXirnAOA jri^iPERiNA, Adam. My highest station was on

the Kapudschich at nearly 12,000 ft.; flowering specimens

hardly 2 cm. [1 in.] high, 15/27 June, 1871.

Saxifbaga exarata, Vill. I have this species from all the

heights of Caucasia. The greatest elevation is Kapudschich at

almost 12,000 ft., and at the same level on the Great Ararat ; at

6000 ft. it produces a radical-leaved form, with flowering-stems of

12 cm. [5 in.] in height, as, for instance, in the Upper Kura, in

a northern aspect.

*Saxifbaga mitscoides, Wulf. From all the high alpine

quarters. My highest station is from the summit of the Little

Ararat, at 12,800 ft. ; these 8j>ecimens bear a single flower on a

stalk oTonly 15 mm. [| in.] high. Euprecht cites 11,500 ft. as

the maximum altitude for Daghestan.

*Saxifraoa sibirica, Linn. At heights of more than 11,000

ft. on Kapudschich, aud the Great Ararat at nearly 12,000 ft.,

where it was still only 5-7 cm. [2-2| in.] high and single-

flowered; it descends as low as 7000 ft. in the subalpine

meadows, and then reaches a height of 18 cm. [7 in.] with many
flowers. I have the plant before me from all the high stations

which I have noticed, twenty-two in number. Euprecht, Tl.

Cauc. ii. 807, gives the maximum height for Daghestan at

11,S00 ft

Saxifraga HiRCTJLrs, Linn. Specimens brought from the

Great Ararat at over 11,000 ft., 10 cm. [4 in.] high, on 9/21

August, 1871 ; for the most part still in flower.

Saxifraga flaoellaris, Willd. I broucrht this from Elbruz

at 9000 ft., Kasbek from over 10,000 ft., from Borbalo, Kerigo,

Tschauchi, aud Nussa from heights of 10,000 to fully 11,000 ft.

Euprecht, Fl. Cauc. 809, cites the zone of its occurrence in

Daghestan as from 7600 ft. to 11,000 ft.

Saxifraga Cvmbalaria, Linn. On Sawalan up to 10,000 ft.

*CiiAMJ:sciAniuM FLvvESCEys, G. A. Mey,, C acaide^ Bieb.,

was collected at heights of from 7000 ft. to 12,000 it. The

specimens from the greatest altitude came from the Great Ararat

at the last-named elevation, wliere, from the strong roots.
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inflorescences of 2 cm. [1 in.] high were thrown up. At Kiip-

gol it was as mucli as 10 cm. [4 in.] high ; and from elevations

of 7000-8000 ft. I possess specimens of 20 to 25 cm. [8-10 in,] in

height. Euprecht gives the maximum altitude for Daghestan as

9600 ft.

CniEUOPnTLLUM nuMiLE, Stev, Trom Borhalo and Schalbus

at over 10,000 ft. Euprecht, Fl. Cauc. 908, states 9G00 ft. to bo

the maximum for Daghestan.

Akthhiscus nemorosa, JSz^J., var. glabra, Boiss.y FI. Orient,

ii. p. 911. In hollows between rocks in the crater margin on

Bingul-dagh at 10,500 ft., 4/16 August, 1874; the specimens

were tliree to five feet high,

Heracleum inca:n'um, Boiss. 4' Huef, In the same localities

as the AutTiriseiss.

SvAiPiiToiiOMA GEAVEOLEXS, (7, A. Mey. From the Great

Caucasus, especially the Daghestan Alps, reaching as high as

10,500 ft. in the lohe Pass. Euprecht, Fl. Cauc. 10G3, gives

its occurrence in the same regions at 9000-10,000 ft.

AsPERULA ASPEUA, Bieb.^ var. bracutsteoia, Boiss. On
Bingol-dagh at 10,000 ft.

Yaleriaj^a daghestanica, Bupr. ; see Boiss. FL Orient, iii.

p. 87. Discovered by Euprecht on Djulti-dagh at 10,500 ft.

Valertaxa STSYMRRrTFOLTA, Bcsf. Occurs on Bingol-dagh at

9000 ft., and was found by Haussknecht iu the Alps of South-

west Persia at 13,000 ft.

Valeriana leucopk^ea, DC, On Bingol-dagh at 10,500 ft.

;

on Sawalan at nearly 11,000 ft., noted by myself.

Betckea caucasica, Boiss, Ascending the lohe Pass to-

10,100ft; recorded by Euprecht at 9000-9000 ft. in Daghestan;

wee Boiss. Fl. Orient, iii. 94.

Aster alplnfs, Linn. Eeaches nearly to 10,000 ft.

,000

,cnELLUAf, WiUd. Was collected on Bingol-dagh

ft., on 4/lG AususK 1871: and I found it at

Kiip.gol a foot higli at more than 11,000 ft. on 8/20 Ai

1871. Buprecht gives the elevation in the CaucaBUs at 9G00 ft.
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- Eeigebo:!^ alpinum, Linn.^ var. ertocaltx, Ledeb. Grows on

Kwawlos-mta at 10,000 ft. as a solitarj-flovrercd little plant, of

8-12 cm. [3|-5 in.] higli, but in the subalpine zone is as much

as 30 cm. in height.

ANTEN2fAEiA DioiCA, Linn. Ascends on Arehotis-dagh and

Kashek to close upon 10,000 ft.

GrKArHALiuM STJPiaS-UM, Linfi,^ var. subacaitle, WcMeni' In

its dwarf form ascends to a great altitude, and is reported hy

Euprecht, FL Cauc. iii, 227, from Daghcstan up to 11,000 ft-

My stations are Kwawlos-mta and Borbalo.

Heltchrtsum atieantiacum, Boiss. Sf Huet.— H. lavandulce-

folium, Willd. OnBingol-dagh at quite 10,500 ft., on the Great

Ararat, found near Kiip-gol aboye 11,000 ft., and there in strong,

well-flowering specimens, 10-13 cm. [4-5| in.] high.

Anthemis Biebekstetjs-iajs-a, Adam^ — A. Marschalliana,

AVilld., var. /3. Jtudolphiana, C. A. Mey. Gathered on the south

side of Schalbus, at 10,700 ft., 5-7 cm. [2-2| in.] in height,

though only single-flowered, on 29 June/10 July, 1885.

A>'TnEMis IBEBICA, 5^eS., var. BuNGEAi^A, Traufv. Specimens

with very matted tomentum, 10-12 cm. [4-4-] in.] high, were

collected on the 9/21 August, 1871, at Kiip-gol at 11,000 fC

;

the typical form is also before me from Borbalo at 10,000 ft., and

Kasbek. Euprecht, Pi, Cauc. 289, gives the maximum for Dag-

hestan at 10,500 ft.

Cham^emelum CAiJCASicuM, Willd, At its maximum height

at Kiip-gol, 11,000 ft., in flower 9/21 August, 1871, aud in the

subalpine zone it was as much as 30 cm. [11| in.] high. Eeported

by Euprecht, Fl. Cauc. 331, as attaining 10,000 ft.

Aetemisia sPLEivDE^i^s, WUld. Dwarf specimens at its

greatest altitude at Kiip-gol at 11,000 ft., and on Bingol-dagh at

10,000 ft., 20 cm. [8 in.] in height.

Senecio vehi^alts, Waldst. Sf Kit. Ascends through all the

zones from the level of the sea, where it is throe feet bigh, up

the courses of the streams, to more than 10,000 ft., at last hardly

4-5 cm. [l|-2 in.] in height, and then growing in tufted

couimunitles, amongst damp, slaty rubbish. Cited by Euprecht

as reaching to 10,500 ft. in Baghestan, FI. Cauc. 380.
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9600

Mey

Senecio taxifoltus, Bieh. In both the Grreat and Little

Cauca.sus
3 It attains the elevation of 10,500 ft., and on Sawalan

ascends still higher, see Boiss. Fl. Orient, iii. 414.

JuEiNEA DEPKESSA, C. A. Mey. From Alagos, on its northern

side, at more than 10,000 ft.; and found by Ruprecht in Daghe-

stan at 10,500 ft., see Boiss. Fl. Orient, iii. 583.

-^xnEOPAPPTTs PULCnERRniA, Willd.^ /3. coxciNNUs. Speci-

mens almost devoid of stem were gathered on Aschich-dade at

nearly 10,000 ft., and specimens got from close to the edge of the

crater of Bingol-dagh are as much as 25 cm. [10 in.] high.

Centaurea axtllabis, WiUtLy I. caka, Boiss. On Bingol-

dagh at fully 10,000 ft., and 12-14 cm. [5-6|- in.] high, 4/16

August, 1874. The plant named by Trautvetter C. montana^

Linij., var. alhida, DC, belongs to this; it was collected by me at

Kiip-gol on 9/21 August, 1871, 15 cm. [G in.] in height.

Taraxacum: crepidiforaie, DC, var. iJEEvrixvoLTJCRATA,

Trautv. Specimens are before me from all the higlicat points

of the entire district travelled over. The maximum hci*i:ht for

the species is ou Great Ararat and Schah-dagh at more than

11,000 ft.

Taraxacum oFfrciyALE, Weber ^ var. SxEVENr, Boiss,,= T.

Sfevenij DC. A single dwarf specimen lies hcforc me, 8 cm.

[3^ in.] high, gathered at 10,000 ft. on Elbruz, 10/22 August,

1865.

Campanula collixa, Bieb. Known to Euprecht as a dwarf

plant from Daghcstan, where it is solitary-flowered at 10,000 ft.

Campanula ciliata, Stev. On Schah-dagh at above 10,000 ft.,

flowering when 8 cm. [3^ in.] high, 27 June/9 July, 1885,

Campanula tridentata, Li?in.^ var. bupestris, Trautv. I

have gathered this from thirty localities in the upper alpine zone,

throughout the whole region; its greatest altitude is close

upon 10,000 ft.; the closely allied species C. saxifraoa, Bieh.^ I

possess only from lower elevations, 4500-9000 ft.

Campa>'Ula Ledebourii, Trautv. Discovered by m.e on Kiip--

gol at more than 11,000 ft., and ah^o on Great Ararat 8/21

Augui<t, 1871.
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Campanula AucnERi, DC. Gathered in as many and similar

localities as G. tridejitata. Maximnra elevation above II3OOO ft.

The plants collected on 8/20-9/21 Augnst, 1871, formed good

sized cushions ^vith a floweriug-stem of 12-15 cm. [5- 6 in.]*

Euprecht and C. A. Meyer knew of it from the Great Caucasus

at 10,000 ft.

Campanula petrgphila, Rupr. This species also attains the

elevation of 10,000 ft. from 5000 ft. upwards. See Boissier, Fl.

Orient, iii. 903-907-

Campanula Steveni, Bieh. Fully to 10,000 ft, ; those

specimens gathered on the edge of the crater of Bingol-dagh

still partially in flower, 4/lG August, 1874, had leaf-stalks of not

less than 20 cm. [8 in.].

Andeosace villosa, Linn. Maximum altitude on Sawahan

upwards of 11,000 ft., in the Afghan Alps 15,000 ft., according to

Boissier, Fl. Orient, iv. 14, In the Great Caucasus 10,000 ft.

Andkosace AL15ANA, Stev. On Kerigo almost up to 10,000 ft.

PniMULA AMCENA, Bicb. Embraccs the whole zone between

4500 ft, to upwards of 10,000 ft. The maximum elevations are

at the foot of Azunta and the sources of tlie Ingur, in which

case it is the variety Meteri, Eupr.

Phimula NIVALIS, Pall., was collected in strong examples with

/lO

[6-7 in.] on the Archotis-tawi

Primula auuiculata, Lam. The copious series collected on

Sawalan on 20 June/2 July, 1880, come from nearly 10,000 ft.

In the western portion of the Great Caucasus I found this

species at 8000 ft., variety glacialis, Adam. In the country of

the Chevvsurs it ascends considerably higlier, and the same in

Daghestan ; and it is known at 11,000 ft. from the Afghan Alps ;

see Boiss. Fl. Orient, iv. 28.

*PiiiMULA algida, Adam. Specimens from Alagos attain a

height of 2-5 cm. at 12,000 ft., to which it ascends from 5000 ft.:

this species is very widely distributed; I have it from all alpine

localities of 10,000 ft. which I have visited ; it is reported by

Meyer, Buprecht, and Rehmann from tlie Great Caucasus.
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Gentiana caucasica, Bieh. My highest stations are on the

Little Ararat at 11,500 ft.; flowering specimens 5-7 high were
here gathered, 12/2i August, 1871. This species descends to

about 3000 ft., and then reaches the height of 20-25 cm. [8-10

in.], as, for instance, in the Bor^hom range of mountains.

Gentiana pyrenaica, Linn, On Kasbek to fully 10,000 ft.,

and on Schah-dagh to close upon 11,000 ft.

*Gextiaka tekna, Linn, On the Little Ararat it reaches to

near the summit, that is more than 12,000 ft., which is my
highest station. The specimens from that place, on 12/24

August, 1871, were past flowering, almost stemless, with strong

rosettes of root-leave?, and the upper surface of the leaves much
wrinkled. Specimens were gathered at 10,000 ft. which retained

the flower-stalks of the previous year, 10 era. high [4 in.]. I

liave this species from all the alpine localities of my sphere of

travel, for instance, from Kapudscliich at 10,000 feet.

*Myosotis sylvatica, Hoffm. With Trautvetter and Koch
I unite with this M, alpestris, Lehm., which with regard to

vertical distribution embraces an uncommonly wide territory.

"Whether it grows at the sea-level, I am not able to state:

I found it both in the Colchis and Talysch lowlands, but cer-

tainly it grows from 1000 ft. upwards, till it attains its greatest

altitude on tlie Great Ararat of 14,000 ft., as certitied by two

dwarf specimens obtained 9/21 August, 1871. I must dispute

the statement which Boissicr makes (PI. Orient, iv. 237) that

M. sijlvatica is only an annual, both forms under consideration

being perennial. I gathered specimens of extraordinary vigour,

which had flowering-stems of 20-25 cm [8-10 in.] on Kiip-gol

on 8/20 August, 1871. I find no essential ditference in the

hairiness of the individuals from various localities. The speci-

mens from the previously mentioned station of 14,000 ft. are

7cm. [2| in.] hiijh and in full bloom; the radical leaves have

long peduncles, are broadly oval, the lower cauline leaves almost

clavate, the hairiness is somewliat weaker and more sparse than

in sj)ecimens growing at lower altitudes.

Eritiucuuk nanum, Vilh I have this plant only from Elbruz

and Kasbek; on the former I found it 7 cm. [2| in.] high, at

10,000 ft., in flower, 10/22 August, lSr>5.
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*ScEOPiiiriiARiA MiKiMA, Bieh., belongs only to the alpine

region from Kasbeb eastwards in the Great Caucasus. The

maximum altitude of its occurrence is on the Azunta at

11,700 ft., 5/17 July, 1876 ; I gathered fine blooming specimens

on Kurwa at 10,700 ft,, and on Kwawlos at over 10,000 ft.,

10/22 July, 1876, mostly out of flower. The comparatively stout

root goes deep in the loose, damp slaty rubbish ; the above-ground

part of the plant rarely rises above 8-10 cm. [3^-4 in,],

ScBOPmjLA'RiA EirpRECHTi, Botss. PI. Orient, iv. 410, was

found by Euprecht in Daghestau at 10,000 ft.

Yeronica pktr^a, Sfev, I gathered my highest specimens

in the lohe Pass at 10,000 ft., 10/22 June, 1885.

Veeo:mca TETJCEruAT, Limi., var. iniegerbma, Traufv. I

found this on Sawalan and the Bingol-dagh at 10,000 ft. The

variety AifisopnTLLA ascends on Alagos up to a like altitude.

*VerO]sica tklephiifolia, Vahl,= V. minuta^ C. A. Mey. (it

has nothing to do with F! orlicidaris, Pisch. ; Boiss. PI. Orient.

iv. 450). After Trautvetter's example, I join both the above

specifically named forms in one. I have a large series from all

parts of the scene of my journeys. It attains its greatest eleva-

tion on the north-west side of Elbruz at 12,000 ft., on the Great

Ararat at more than 13,000 ft., and on Schah-dagh at 12,000 ft.

Veronica GEjfTiA]?rornEs, Vald. The specimens which I got

at fully 11,000 ft. at Kiip.gol are still 12 cm. [5 in.] high, but

those which were found on Kerigo at 10,500 ft- are a little

smaller.

Vergxica biloba, Linn. I have this species from Kapud-

schich, where it occurred at 10,000 ft.

Euphrasia OFnci^'ALis, Linn. Tiny dwarfs in full flower only

10-15 millim. [|-| in.] in height were collected on Kwawlos-

mta, 10/22 July, 1876; they were also obtained 7 cm. in height

from Aschicli-dagh, where they grow on heathery slopes, 20 July/

10 August, 1871. The former form accords well with E. minima^

Schleich.

Pedicularis catjcasica, Bieh. From Pirli-dagh, 27 June/

9 July, 1885, thrifty specimens as much as 12 cm. [5 in.] in

height in full flower. I brought examples of this species from

,000 I
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venture to assign its bigliest station on Sawalan at 11,000 ft.

Euprecht and Owerin report this j)lant in its white-flowered

variety at 10,000 ft. from Dagliestan.

*Pei)iculaiiis ckassirostrts, Bunge, is united by Boissier

(Fl, Orient, iv, 488) with P. araratica^ Bungo, Trautvettcr

considers them distinct, I give the following information as

regards P. crassirostris : I collected it on the Nussa Pass at

11,000 ft 53 13/2

June, 1885 ; the same also on the northern side of Alagos in

June 1875. Those which were found on the southern side,

20 July/1 August, 1875, vrere only 7 em. [2| in.] high, and came

from close upon 12,000 ft. Specimens from Elbruz, at 8000 ft.,

have flower-stems of 25 cm. [10 in.].

*Pediculaeis araratica, Bunge. On the ascent from Kiip-

gol to the north side of the Great Ararat, on 9/21 August, 1871,

this plant was found in solitary specimens at fully 11.000 ft.

It was in fruit, and the ripe capsules stood on stalks of 2-3 cm.

[1-1^ in.] high.

Pedicularis Nordman^iajs'a, Btingcy I liave from Borbalo at

10,000 ft.

*Nepeta supina, Stev. The specimens from Kiip-gol are

nearly 30 cm. [llf in.] in height; those which were gathered on

Azunta, 5/17 July, 187G, immediately under the pass, at nearly

12,000 ft., were growing more underneath the slate-rubbisli than

above it. The part above ground extended only 10-12 cm.

[4-5 in.] in height, whiJsfc I was unable to get to the end of

the main root.

Scutellaria ouientalis, Linn,, var. alpina, Boiss, Fl. Orient,

iv. 682. Brought from Paliinteken at nearly 10,000 ft., and

from the Little Ararat at 11,000 ft.; the strong, tough creep-

ing root bore a peduncle of 2 cm. [1 in.] high, with two

flowers, Palanteken, 2/14 August, 1871. The specimen from

Little Ararat was past flowering. I have s^^ecimens from the

lowlands near Lenkoran, so that it occurs from the sea-level

to 11,000 ft.

*La3iium tomextosum, Willd.^^L. alj)€stre^Trvi\xiY. Speci-

mens are before me from most of the liigh alpine points iu

our region. On 10/22 August, 18G5, I collected the extreme

specimens on the north side of Elbruz at 12,000 ft., where
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they overtopped the ground only 7-10 cm. [2|'4 in.] and flowered.

At Kiip-gol this species attains a height of 30 cm. [llf in.],

but for the most part lay prostrate. I also found it in the

lohe Pass at 10,500 ft. The specimens from Schalbus came

from 11,000 ft. Those from Kerigo at 10,600 ft. arc interesting

;

their above-ground portion is weak and delicate, 7-10 cm.

[2|^ in.] in height, lying in turf-likc clumps, each clump

arising from a common main root, which reaches 60 cm.

[23| in.] in an undivided state, and then separates into its

component fibres. The end of the root of a specimen in

this Museum is the thickness of a crow-quill, and is there

broken off; nevertheless it measures 37 C'H, [14|- ia.].

pLAis'TAao SAXATiLis, Bleb. The only one of this genus which

ascends into the alpine zone, was collected by me on Schalbus

and on Schah-dagh up to 10,000 ft., 7-10 cm. [2|-4 in.] high.

Hausaknecht cites its occurrence in tlie north of Persia as high

as 13,000 ft. ; Boiss. FL Orient, iv. 881.

OxTEiA DiGYNA, if/Z/, = 0. reuifonnis. Hook, Brought from

Bingol-dagh at fully 10,000 ft., and from Great Ararat at

11,000 ft.

Polygonum Bistorta, Linn. Ascends as high as the moisfc

sedge and grass plots attain, which in the Armenian highlands

often occur at 11,000 ft,

Mebendera Eaddeaita, Begcl^ by that author considered a

distinct species, is very close to M. caucasica^ Bieb. ; but the

latter takes in a broad zone, as according to Boissier (ri.

Orient, v, 168) it occurs close to the snow in the south of

Persia, and has also been collected at the level of the Caspian

My specimens of M,
000

20 June/2 July, 1S80.

Lloydia seeotika, Salisb. I collected this on Kerigo aud

Arcliotis-mta at oyer 10,000 ft., 7-8 cm. [2|-3| iu.]. in beight.

Gagea Liottaedt, Sternh. Gratliered in the Suanian Alps on

LasclicLrascli at 10,000 ft., 11/23 June, 1880.

Gaoea minima, ScJiuU.f. Collected on 20 June/2 July, 1880,
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on Sawalan at 10,000 ft. ; tte specimens were 15 cm. [G in.]

in height.

Gagea pitsilla, ScJndt^f. The series of si)ecimons in the

Museum only certifies to one higli alpine station, namelj, tho

eastern foot of Ivapudschich, where it was colleetcd in company

June, 1871.

'/

GrAOEA hettculata, SchuU.f. I dug up this species from

soft, marly, calcareous soil close to the melting snow on the south

side of Schah-dagh, at quite 11,000 ft., on 27 June/9 July 1885.

OENiTnoGALiTM eeeeactfm:, Waldst. Sf Kit, This species

lies before me from the Talyscli lowlands, as well as from two

alpine localities : on the 20 June/2 July, 1880, on Sawalan at

more than 10,000 ft., and from the bottom of Kapudschich on

15/27 June, 1871, at about 9500 ft. The scape of the former is

at most 2-3 cm. [1-1| iu.] high.

PuscHKiNiA SCTLLQIDES, Adam, colloctcd from 10,000 ft. on

both Sawalan and Kapudschich.

Luzula spicata, Li7in. Distributed in the alpine districts

as far as the Carex turf-i^atclies extend upwards. I gathered it

at the altitude of 10,000 ft. on Borbalo, when it was lG-25 cm.

[6^-10 in.] high, 15/27 July, 1876, al^^o on Kerigo, 8/20 July,

187G ; westwards on the Great Caucasus, especially on its south

side and naturally dependent on the relative enow and cultiva-

tion lines, beiug thus like alpine plants in general. On Dadiasch

strong specimens were met with at 9000 ft., on Elbruz at

10,000 ft., 11/23 August, 18G5, the individuals 7-10 cm. [2

4 in.] high, and similar plants from Kiip-gol at over 11,000 ft.

Luzula campestris, Linn,^ var. ALPI^"A, JF. 3/>y. I brought

this form only from Elbruz at 10,000-11,000 ft., on 10/22

August, 1865. All other localities lie in the subalpinc zone of

000-8000 ft., in the middle and outer rai

Ltizula multiflora, EhrTi.y var. congesta, Boiss. Fl, Orient.

V. 319. Cited by Eupreclit from Daghestau at 10,000 ft.

Elt>'a scU(enoii)ES, C.A, Mc}/.,=E, spicata^ Schrad. ?, and a

plant which Trautvctter named E. humilis, C. A. Mey, ; all
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three ascend high in the region of alpiue Carices. The last

plant, whose probable specific identity with JS, spicata I cannot

here decide, was found in dwarf specimens on Schah-dagh, at

12,000 ft., in flower, with peduncles 2-4 cm. [1-lf in.] high, on

27 June/9 July, 1885.

• Caebx oeeophila, C. a. Mey. In tlie western part of the

Great Caucasus to 0000 ft., according to C. A. Meyer ; in the

eastern to upwards of 10,000 ft., according to Euprecht.

Cabex stenophtlla, Wahlenl. This species is reported

from the south of Persia and the main range of Afghanistan at

10,000 ft., Boiss. n. Orient, v. 400. Our herbarium possesses

specimens collected by Owerin from the Daghestan Alps.

Caeex atrata, Linn, I gathered plants of this on Jverigo

at 11,000 ft., 8-12 cm. [3^-5 in.] in height on 8/20 July, 1876.

In the subalpine zone it grows more than 30 em. high. C lepo-

Eii^A, Ztnn., also ascends into the alpine region.

Cabex supina, Waldenh. Cited by Euprecht from Azunta

at 9500 ft., Boiss. Fl. Orient, v. 415 ; the like with C eigida,

Good.

Cabex teistis, Bieh. The s|;ecimens gathered in the way to

Kiip-gol on the Great Ararat, on 8/20 August, 1871, are very

robust, with flower-stems 30 cm. [llf in.] in height. Euprecht

gives the altitude of this plant in Daghestan as 9G00 ft., but

that is certainly not its maximum.

Phletim alpinum, Zi72«., occurs at 11,000 ft.; according to

Boiss. FL Orient, v. 484, as high as 12,000 ft. in Afghanistan

;

specimens from Archotis-mta at 10,000 ft. have a height of

30 cm. [llf in.].

Algpecubus VAQiNATirs, Willd. On Sawalan at 11,000 ft.,

20 June/2 July, 1880; the specimens collected at the highest

altitude had culms of 8-12 cm. [3^-5 in.] in height. Eecorded

by Euprecht and Eehmann from the Great Caucasus at 10,000 ft.,

and I gathered it on Kerigo at the same elevation. The plant

which Trautvetter described as a distinct species, A, dasyanthuSj

and united by Boissier (Fl. Orient, v. 489) to A, vaginatus as yar.

unipaleaceuSy is also truly alpine. Near Kiip-gol at over

11,000 ft. the specimens were still very strong, but above this
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I could only trace tlie plant as occurring in small patches up
to 12,000 ft. At that altitude the specimens from the Little

in height of culm.

12/24

Alopecuhus glacialis, C. Kochy^A. gracilis, Trautv. Ee-

eorded by Euprecht from Daghestan at 11,000 ft. (Boiss. Fl.

Orient, v. 489).

AaRosTis vuLGABis, With. Eeeorded by Euprecht from

Daghestan at 10,000 ft. (Boiss. FJ. Orient, v. 515) ; the same

with A. lazica^ Bal.

Catabkosa Balans^, Boiss, Euprecht brought this from

Daghestan at 10,500 ft. (Boiss. Fl, Orient, v. 577).

Catabrosa fibrosa, Trautv. I found this species, which

stands very near the previous one, at Kiip-gol at 11,300 ft.,

8/20 August, 1871.

Catabrosa (Colpodium) versicolor, Stev. Eeeorded by

Euprecht from Daghestan at 10,500 ft. (Boiss. Fl. Orient, v. 579).
r

PoA ANNUA, Linn., embraces the wide zone from the sea-

level to upwards of 10,000 ft. ; specimens gathered on Sawalan

at close upon 11,000 ft. were 10-12 cm. [4-5 in.] in height,

20 June/2 July, 1880.

PoA PRAXEXsis, Liiin., in its variety akgustifoliAj Trautv.^

at^cends above Kiip-gol on the Great Ararat, thus more than

11,000 ft., and there throws up a stem of 20-30 cm. [8-llf in.]

in height.

PoA ALPiNA, Lt'nn.^ I possess from Kazbek at 10,000 ft., 5-7

cm, [2-2| in.] high ; Kuprecht found it at similar elevations.

PoA ATTEXUATA, T>'/n., to which Boissier (Fl. Orient, v. 609)

unites P. aratica, Trautv., was gathered by me 30 cm. [llf in.]

in height at Kiip-gol at fully 11,000 ft., 20-9/21 August, 1871.

4

Festuca otixa, Linn., in its subspecies sulcata, Hack^^

was collected by me on Sawalan at 11,000 ft., and I also have the

forms BuuNXESCENs and violacea, Gaud.^ whicli have well-

developed roots, and are 8-12 cm. [3g-5 in.] in height. The
variety Kupkecutii, Boiss, Fl. Orient, v. (519, waa reported from

LlXlf. JOUKK,—BO'IAKX. VOL. XXVIII. 2 A
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Hack

reaches in Afghanistan the altitude of 14,500 ft. (Boissier).

Pestuca eubra, Linn., subsix tiolacea, Ilach., at Kiip-gdl

attains the height of 30 cm. [llf in.].

BiioMus EEECTUS, Ruds. Only from Bingol-dagh and from

Sawalan at 10,000 ft.

Bromus vakiegatus, Bieb., var. puuescexs, Trautv., I found

at Kiip-gol, on 9/21 August, 1871, at 11,000 ft., 30 cm. [llf iu,]

iu heiglit.

A Sketch of the Vegetation of British Baluchistan, with

Descriptions of New Species. By J. H. L/ce, Esq.,

r.L.S., Deputy Conservator of Forests in India, assisted by

W. BoTTiNG Hemsi^t, F.E.S., A.L.S., Principal Assistant

at tlie Herbarium, Royal Gardens, Kew.

[Read 14th December, 1890.]

(Plates XXXVIII.-XLI. & Map.)

Introduction.

While stationed in Baluchistan, my attention was drawn by

Dr. G. Watt, CLE., to the fact that the Elora of the country

was incompletely known, and in consequence I endeavoured to

make as complete a collection of the plants as possible, which,

though commenced on a small scale in 1885, was chiefly carried

out during 1887 and 1888. I now propose to lay before

the Society an account of the collection ; but before entering

into the subject of the composition of the vegetation, it w^ill be

well to say a few words regarding the geography, physical features,

and climate of the country.

Tlie districts of Sibi and Peshin were ceded to the British in

1879 by the Treaty of Gandamak, and were first of all known as

the Assigned Districts of Southern Afghanistan, but now the

whole country included in the Baluchistan Agency is called

British Baluchistan, and of this the Bolan and Quetta valleys

alone form part of Baluchistan proper, and for the occupation of

these latter districts rent is paid to the Khan of Kelat. Tlie
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accompanying sketch-map shows the position of the principal

places of the country ; and my botanical collections were made
within the tract of which the extreme corners are Chaman on the

west, Sibi on the south, and Anarnbar on the east—that is to say,

over an area of some 7000 sq. miles.

Physical Features.

The country is divided into two main drainage areas, the

watershed between which is formed by an irregular line of lime-

stone and conglomerate hills, running from a little east of Quetta

to north of Kacli, and then taking an abrupt turn to the east

to Spiraragha. The area to the west is much the smaller of the

two, and is drained by what is known as the Peshin Lora

(Lora being the local name for river), the principal tributaries of

which are the Barshor Lora, the Surkhab Lora, which starts

from the watershed at the head of the Zhob valley, and the

Kakar Lora, which receives the drainage of the Gwal and Quetta

valleys. The larger area to the east is divided into many valleys

by ranges of limestone running more or less east and west ; the

drainage finding Its way in a southerly direction througli the

rifts, so that eventually the streams of the Bori, Thal-Chotiali,

Kawas, Shahrag, Hurnai, and Sangaa valleys find their way

into the Nari river, the greater part of whose water is diverted

where it debouches from the hills, for irrigating the lands round

Sibi, the surplus continuing to flow down the Nari until it even-

tually loses itself in the desert.

Sibi is situated at the north end of the " Pat," or desert, which

extends from Jacobabad, and is 500 feet above sea-level. A short

distance beyond Sibi the first hills are entered, and the country

rises rapidly in a series of rough and irregular ranges, between

which are liigh valleys, such as Quetta (5500 ft.), Peshin

(5000 ft.), Thai (3000 ft.), Bori (1000 ft.), and Shahrag (4000 ft.).

The ranges often attaiu 10,000 ft. ; aud the highest peak, 11,700 ft.,

is on Zarghun, a huge mass of conglomerate a few miles east

of Quetta

Quetta, I

elevated.

are only slightly less

Although there are many large river-beds, and the country is

much intersected by water-courses, these are for the most part

dry during the greater part of the year, or only contain small

perennial streams ; but many of them become torrents at the

time of heavy rains.
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Geology.

The geological formation of the country consists chiefly of

Cretaceous rocks, the highest and most extensive ranges being

composed of a hard limestone, occasionally of conglomerate, and

the Khwaja Amnin range of shales. Trap rocks crop out here

and there between the ranges ; for instance, between Kach and

Kan, at an elevation of 7000 ft. In the lower hills sandstones

and marls are common, and the hills near Khattan, where petro-

leum springs are being worked, are particularly rich in fossils.

The soil immediately below the high ranges is usually dry

and stony. In the middle of the Quetta valley it is somewhat

clayey, and in the Peshin plain consists principally of a deep,

sandy loam. In some localities, as at Sharigh, the soil is appar-

ently the produce of old swamps, and is black and poor in quality

and often waterlogged. A great deal of land in this country,

particularly in the Peshin district, contains various salts, some

of which appear as efl3.orescence on the surface after the laud has

been irrigated, or after the winter rains.

The principal mineral products of the country are coal and

petroleum. The coal exists in small seams in various parts, and

is being worked at Khost near Shahrag, and at Gandak, a few

miles north-east of Quetta. Petroleum wells have been sunk at

Khattan, sixty miles east of Sibi, and the oil is being at present

Used for railway works at the Khojak tunnel. Petroleum has

been also found in other parts of the country ; but the borings

are often interfered with and sometimes have to be abandoned

owing to the enormous quantities of hot mineral water that are

encountered.

Climate.

The climate of Baluchistan is remarkable for its extremes and

rapid changes of temperature, being, at an altitude of 3000 ft.

and upwards, much more severe than at similar altitudes in the

Himalayas. At Quetta the shade temperature sometimes reaches

105"^ P., while in winter it falls below zero. In the Peshin valley

in June I have experienced a difference of over 50"" P. between

day and night temperatures in a tent ; whereas at Sibi or In the

Punjab plains, at the same season, there would be little difference

between them. These extremes are probably in great part due

to the scanty vegetation of the country, bare hills, and almost
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total absence of forest-growtb, causing a very rapid radiation of

beat.

Situated in the arid zone, the rainfall is naturally small, tbat

at Quetta for eleven years, 1878-1SS8, being only 8-0 in., whereas
at Peshin it is very much less, and sometimes at Sibi there is not

an ineb of rain duriug the year. In the juniper tracts at Ziarat

and on tbe bigb ranges tbe fall of rain and snoAv is much greater

tlian at lower altitudes, but no record lias hitherto been kept in

such localities. At Quetta the rainy season is from January to

April, the rainfall of March being greatest on the averaije

(2'1 in.), and again in July and Aiigust there are usually short

and comparatively heavy storms, but tlie average falls for tliose

months do not reach an inch.

Owing to tlie hills being so poorly clothed with vegetation,

the water runs off extremely rapidly, flooding the main river-

beds in an amazingly short time. These floods often attain

several feet in height iu the Bolan and Hurnai rivers, which

for a short period become raging torrents, carrying everything

before them.

A^EaETATIOX OF BALUCniSTAK.

Prefatory Bemarl's ly Mr. Ilcmsley.

About two years ago Mr. Lace informed me that he was

botanizing British Baluchistan and forming a herbarium, and

requested my assistance in tbe determination of such of the

plants as he and Dr. G. Watt and Mr. Duthie were unable to

name with the resources at their disi)0sal in India* He also

sent the whole of liis herbarium to Kew for verification. This

has been done, not to the very fullest extent critically, but

sufficiently for all practical purposes, and the few species that

appeared to be new hare been described. There still remains a

small residuum of undetermined species, due either to the insuf-

ficiency of the material or to the want of time to work out large

genera.

The special interest of this collection is that it represents with

greater fulness than has hitherto been done the flora of a given

area of the Afghan region. It is true that thi^ very same area

has been traversed in the south-western part and botanized by
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several travellers, but nobody had previously exbaustively ex-

amined the flora, or anything approacliing it.

In 1839 "William Grriffith accompanied the military expedition

to Afghanistan, and passed through the western border of the

country botanized by Mr. Lace, through the Bolan pass, Quetta,

and KilaAbduUa to Kandahar; and he must have collected most

assiduously all along the route, judging by what has since been

accomplished.

The Afghan Delimitation Commission of 1884-5, to which Dr.

J. E, T. Aitchison was attached, followed the same route as far

as Quetta, and then proceeded westward ; and the botanical

results of this expedition are given in the third volume of the

second series of the Transactions of this Society.

In 1850-1, Dr. J, C. Stocks made several excursions from

Sind into Baluchistan, and botanically explored a parallelogram

of the country to the south-west of Quetta, situated between

the meridians 66 and 67 and the parallels of latitude 28"^ and

30°. He did not publish a complete enumeration of the plants

collected ; but he contributed a short though graphic sketch of

the vegetation to Hooker's ' Kew^ Journal of Botany' *, and sub-

sequently described many of the novelties in succeeding volumes

of the same serial.

Dr. Aitchison's contributions to the botany of Afghanistan in

the eighteenth and nineteenth volumes of the Journal of the

Society will be fresh in the memories of many Fellows. The

country explored by him lies two or three degrees to the north

of the Quetta region, and yielded a much larger proportion of

novelties.

This is the sum of what is known of the flora of the region

under consideration.

Vegetation. (By Mr. Lace.)

General RemarTcs.
t

T

My collection of plants contains about 700 species, the great

majority of which are herbaceous; trees and shrubs being few

in number in Baluchistan. The following are the natural orders

moat abundantly represented, with the number of plants collected

belonging to each

:

Vol. ii. (1850), pp. 30a-308.
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Percentage of whole
N. O. No. of Species. Collection.

Compositse 81 11*5

Graminese 70 lO'O

Leguminosae 66 9'4

Crucifera 48 6-8

Labiatse 35 5'0

Chenopodiaceje .... 24 3'4

Boraglnese 23 3'3

Liliace^e 23 33
Caryophylle?e 20 28
Eosaeea* 20 2'8

The hilhs and plains, which for the greater part of the year

look brown and barren, are covered in the spring, from March to

jNIay, with a vast number of flowering j^lants ; small for the most

part, but many of them brilliantly coloured, thus totally changing

the general appearance of the country. The most common
colour of the flowers is yellow, and purple comes next.

. The riora is remarkably ricli in Cruciferse compared with the
m

Himalayas, about Simla for example ; also in the number of

Astragali^ which are chiefly spring plants. A marked feature

of the vegetation of the country is the number of spinous plants

that are found. Even cultivated species when they do not get

sufficient moisture become spiny—the common apricot, for

instance ; but the majority of these spinous plants belong to the

Compositae, which natural order forms 11| per cent, of the total

vegetation, and to the genus Astmgaltts.

Altliough the grasses are very numerous, a large proportion

of them are annuals and soon die down when the weather

becomes hot, some of them coming up again late in the year on

irrigated land ; but generally speaking good fodder grass is not

abundant, Andropogon laniger being the only species which covers

large tracts of land.

Out of the 700 species collected eleven only appear to be new

to science, though a few others remain undetermined. In the

following paragraphs the composition of the vegetation is given

of well known and distinct geographical areas.

Vegetation of the Plains at Sihi.

The vegetation in the neighbourhood of Sibi is similar to

that of part of the Punjab plains and Sind ; the uncultivated land
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producing a fairly thick jungle of Prosopis spicigera^ Salvadora

oleoides, and Capparis aphylla. In the low-lying hands, within

the influence of floods, the above are replaced by Tamarix articu-

lata and T, gnllica^ amongst which Popitlus eiiphratiea lias been

introducing itself to a small extent during the last few years,

the seed of this species being brought down by floods from the

Thal-Chotiali district. '

Amongst the most noticeable shrubs are :

—

Zizyphiis ntimmii-

laria^ which differs from the type chiefly in having a fleshy scarlet

fruit ; Calotropis procera, very abundant in this arid region,

growing to a large size, and is used for making s^vord-scabbards

;

Acacia Jacquemonfii, Calllgonum polygonoides^ Crotalaria Burhia^

Leptadenia Spartium, and Tavermera mimmitlaria^ very cha-

racteristic of the sandy and shingly soil ; aud PJiysoii^liynclius

hralitdcusy a large round bush, four feet high, locally common,

and the largest of the Cruciferse found in Baluchistan.

Alhagi Camelorum is very abundant, and differs from that species

when growing at higher altitudes, iu Peshin for instance, in

being much taller and having a greater number of leaves.

Bhazya sfricfa (Apocynaceae), an erect, stout, gregarious shrub,

two feet in height, is quite characteristic of the dry stony water-

courses, and covers large areas in the BoL4n, extending also up
the Hurnai route to 4000 ft. JErita javanica, Pluchea lanceolafa,

Fayonia arabica, Tribuhcs alatns, Triajithema pe7ita7idra, MoUuyo
Olinus^Limeum indictim.Cressacretica.Eclipta €recta,ont\\Q banks

of watercourses, SoIanti7?i Dulcamara, Plantayo amplexicaulis and

Spergularia, in corn-fields, and Casda olovata, the senna-plant, are

some of the most abundant herbaceous plants. Amongst salso-

laceous plants, Haloxylon recurvum (from which a crude carbonate

of soda is manufactured), H. midtiflorum, Snceda vermiculata^ and

SalsoJa foetida cover large areas of land impregnated with salts,

and form, with Salvadora and Taviarix, the chief camel-fodders.

On tlie roots of Salvadora oleoides a very haudsome parasite,

Cistanche tuhulosa, having golden-coloured flowers, is found.

Of the grasses Panicum antidotale, called by the natives " Gum,"
is the most important, often forming large bushes with the

lower stems woody, and is considered a good fodder. Memine
flagellifera and a species of JErayrosfis are perhaps the most

abundant grasses in fields and cultivated ground.
The only tree cultivated by the people near their villages until

recently seems to have been Zizyphus Spina-Christi ] but of late
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years a considerable number of trees oi Acacia arahica have been
raised from seed in the fields round Sibi.

Vegetatio7i of the Hurnai Mailway route.

. On leaving Sibi and proceeding up the Hurnai route the outer

hills are almost, if not quite, destitute of vegetation, and in tlie

valleys leading off on either side o^ the Nari river there is little

beyond a few miserable bushes or trees of the same species as

noted at Sibi. Between Spiutangi (2000 ft.) and Sunerai, Vite.v

Agnus- Castus is met with for the first time, and this gregarious

shrub, with a tall species o( Aristida and Sacchartcm ciliare, are

tlie characteristic plants of the dry, stony watercourses up to

about 4500 ft., beyond Shahrag. Up to 3000 ft. Acacia Jaccj^ue"

montii occurs with the above, and JSFerium odorum^ deadly

poisonous to camels, is found near water up to GOOO ft.

In cultivation at Hurnai, Dalhergia Sissoo^ OJea europa-a^

Morus alba^ and a few Prosopis spicigera trees are found ; the

two former of which will be treated of under '^ Forests.'^ On the

surrounding stony ground Periploca apTiyUa is abundant, affording

fodder for camels and fuel for the people ; Ziz7jp7ius nnmmtc-

laria^ Z, occypliylla^ Gymnosporia montana, and Capparis apliylla

also occur, and a few miserable shrubs of Acacia modesta -, this

being the western limit of the last-named shrub.

A little below Hurnai the dwarf-palm, Nannorrliops Hitchieana^

commences to form dense thickets, which reach their maximum
extent at Shahrag, where tliey cover many acres of ground. I

may mention in passing that immense quantities of its leaves

are cut yearly for making mats and ropes. This palm extends up
to 5500 ft., and is common on the rocks in the Wani and Mehrab
rifts, and at the base of the low hills. Tlie date-palm is rare.

On the low hills and stony, flat ground in this region many
species of herbaceous plants and grasses are found, amongst

which may be mentioned ;

—

Farsctia Jacquemontii^ Malcolmia

strigosa^ Polygala Ilolienac'kenana^ in the t'hade of rocks, Viola

cinerea, in the nala-beds, Argyrolobimn roscum, Citrullus Colo-

cyntlius^ Psammogeton hitcrnatum^ Astericus pygmceus^ Picridium

tingitanumy Solanum gracilipes, S. 0canthoca)ptun^ and several

species of Plantago, In or Jiear cultivated land, Althcea Ludwigii

and Fumaria parvijlora are common ; on the banks of irrigation-

channels, Lippia 7iodiJIora) and banging down from the perpen-
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dicular stony sides of dry watercourses Cocculus Leceha is often

seen, sometimes associated with Ochrade^ius haccatus and PuJicaria

glaucescens.

Many grasses are represented, though few occur in abundance,

except Andropogon lanigey% which often covers large tracts on

the lower hills. Other common species are : Andropogon Schoe-

nantlins^ A. anntdaftiSj Heteropogon hirttis^ Pollinia eriopoda^

TristacJiya Stocksii^ and JSIeusine scmdica.

On reaching the Shahrag plateau (4000 ft.), eighteen miles from

Hurnai, there is a change in the climate. Although very hot in

summer, snow falls there occasionally in winter, and many plants,

such as DaJlergia Sissoo, Vitex Agnus- Castas, ZizypTius^ &c.,

which thrive well 500 ft. lower down, reach their limit. At

Shahrag, Merendera persica^ with clusters of white, pink, or violet

flowers, is very abundant in February, and a little later on the

fields are often full of the common purple Iris SisyrincTiium,

After passing through the Chappar rift (5000 ft.), two miles

in length, in wliich Leontice leantopetalum ^ Cranihe cordifolia^

Ecldnops Griffithiamis^ Crepis fcetida^ Salviapumila, and Euphor-

hia osgridea are common, the railway passes into the Maugi
valley at 5200 ft. In the bed of the Mangi stream JS'erium

odorum and small bushes of Tamarix gallica are the prevalent

plants ; and on the neighbouring hills Juniperiis macropoda

occurs in a more or loss stunted form. Caragana amligua and

Othonnopsis intermedia are common, and in a few places Capparis

spinosa occurs. During the summer CartJiamns oxyaeantlia is

abundant locally, and Fsammogeton liternatum extends over

considerable areas ; and this is the lowest point at which Feroiv-

sJcia alrotanoides is found. In the swampy grass-land Typha

angustifolia is plentiful

-

Opposite to, and a short distance from, the Chappar, is the Pil

rift, a narrow gorge rising to 6500 ft., at the entrance to whicl )

are a few bushes of Euhus frutieosus, a very uncommon shrub,

which is said, however, to occur in some of the ravines of the

Kliwdja Amrau range.

Vegetation from Hurnai to Loralai.

About five miles N.E. of Hurnai one of the rifts, so common in

the ranges of limestone of British Baluchistan, is reached, through

wliich passes the Military road to the Bori valley. Along this route

the flora is wonderfully rich in species, at least for Baluchistan,
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which is very likely due to a more abundant rainfall than the

more western parts of the country receive, though there are no
available records of the quantity. At the entrance to the gorge

Sida rhomhifoHa was found, w^hich is noteworthy as being the

first Sida recorded from Balucliistaa ; and close by Muellia

^altda occurredj the only species belonging to tbe Acanthacea)

that was collected in the country. Most of the plants already

meutioned as occurring near Hurnai are represented for some

distance up the rift. Dalhergia Sissoo extends up to 4000 ft.,

and near w^ater Neriiim odorum is common, Ficus virgata

occasional, and in shady places Asplenium Capillus-Veneris grows

luxuriantly, while Pteris Jongifolia is rare. The precipitous

hills on each side of the rift are dotted with Olea europcea^ near

and above Torkluin (4700 ft.) and Dilkuna, Fisfacia Kldnjah

and JP. mutica var. cahiilica are very common ; Celtis ausfralis

is less abundant and usually much hacked about for feeding

sheep and goats. Dodoncea viscosa is very abundant above

3500 ft., its upper limit seeming to be about 5000 ft.; usually

gregarious, this species is sometimes mixed with Gymnosporia

montana^ Vitex Agnns-Castus^ Rhamnus persicus^ and Primus
eburnea^ and grows best just out of the reach of floods.

In the clefts of the limestone rocks a few small bushes of

Ehretia obtusifolia were occasionally seen, and on the edges of

the ravines Lantana alba and Ahutilon hidentatum. The dwarf-

palm, toOy is frequent. Myrslne africana^ a common Himalayan

and African shrub, is rarely met with. There were a few small

bushes of it a little below Torkhan, at 4500 ft., but I have not

seen it elsewhere.

A shrubby form of Pruniis AmygdaJus occurs here, and,

unlike the cultivated species, so frequent in the Quetta and

Gw^al valleys, flowers at the same time or after the leaves come

out. It is found at Torkhan, above Dilkuna, and in other parts

of the country further north, such as the Pil rift, behind the

Khalipat range, &c., and may be tbe wild form of P. AmygdaJus,

The branches are generally lopped by the shepherds for feeding

their herds, and in such cases curious long shoots spring up in

the centre of the shrubs on which there are a few narrow, linear

leaves, entirely different from the normal ones, and in this it

again differs from the cultivated species, whose coppice-shoots

bear normal leaves.

In early spring one of the most striking shrubs Is Prunus
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eburnea, Tiaving silrery-white young branches and pink flowers,

•which appeal' before the leaA^es. This shrub becomes very

common between 4500 and 8000 ft,, and forms dense thickets in

many places. At tbis time of the year Caragana amligua is also

conspicuous by its deep yellow^ flowers ; and Astragalus Stochsii^

with pale yellow flowers, is common. Other common shrubs are

Hhammis persicus and Sageretia Brandrethiana.

Among the smaller plants. Primula Lacei is one of the most

interesting, being the only Primula found hitherto in Balu-

chistan, and it is only locally abundant in the clefts of lime-

stone rocks in shady situations at about 4500 ft. Statice

GriffitMi and Euplwrlia osyridea aiT characteristic of the pre-

cipitous rocky ground ; the latter a perennial called *^ Barrar,"

the milky sap of which is used to coagulate milk. Tidipa

clirymntlia, with bright yellow petals, sometimes tinged on the

outside with a reddish brown, is very common on the hills

in this region ; Asparagus capitatiis frequently occurs near the

sides of ravines; and during the spring several species of small

Cruciferae and Leguminosae appear.

The road after passing through the Torkhan and Dilkiina rifts

continues to ascend gradually up to about 7000 ft. ; the hills on
every side being sprinkled here and there with olive and pistachio

trees. It then descends to the Smalan-Sinjawi valley (5000 ft.),

where the myrtle groves are the most attractive feature. These

groves are very dense, about fifteen feet high, covering small areas

amongst the fields, and have been greatly reduced in size from

time to time to make room for cultivation. The aize of the trees

must be considerable, and similar groves do not occur elsewhere

in British Baluchistan.

Proceeding on to Loralai and descending to 4000 ft., there is a

general absence of tree-growth, and little vegetation to be seen

except in the spring, when a great number of small annuals put

in an appearance. In the Bori valley there are numerous

orchards near the villages, in which the principal tree is the

apricot, though mulberry-trees are common.

Vegetation of the Quetta Valleg.

The Quetta valley, running due north and south, is about

fifteen miles long by four miles wide in its southern half, broaden-

ing out at the north end to eight miles, and is bounded on the



VEGETATION OF BltlTlSII BALUCllISTAJS'. 299

nortb by tlie Takatu range, on the east by Murdar, and on the

west by the Chihiltan range, having an outlet in the N.W.
corner which leads into the valley of the Kakar Lora. Except

at the foot of the Chiliiltan range, where there is a good number
of pistachio-trees, the hills surrounding the valley have been

denuded of the only trees (juniper and pistachio) to supply

Quetta w ith firewood, and for the greater part of the year have an

extremely barren appearance. In the spring, however, these hills

are fairly covered with herbaceous plants belonging to the orders

Cruciferie, Leguminosse, Compositae, Boragiuese, and Liliacese.

Throughout the valley, near all villages, are numerous orchards,

the most valuable of which are surrounded by high mud walls,

and have a belt of Fqpulus alba or mulberry-trees planted on

the inside to protect the apricot, almond, peach, pear, and apple

ti'ees from the wind. In these orchards the pomegranate and

fig are often grown as underwood, so to speak, and vines are

either grown in deep trenches or allowed to climb over the

mulberry-trees. The large-leaved mulberry cultivated in Europe

is often grafted on stocks oi Morus alba. El^agnus angustifolia^

called locally " Sinjit," is often raised from cuttings. Its fruit

has a woolly, insipid taste, but is nevertheless a2)preciated by the

people, and in the autumn the leaves of this tree are given

to shtep and goats. Salix acmo^hylla is often grown on the

banks of water-channels, and is frequently used to form barriers

in the beds of streams, so as to regulate their courses and pre-

vent erosion of the banks.

The climate of the Quetta and Peshin valleys is eminently

suited to fruit-growing, but the people hitherto have grown little

besides apricot-trees, which yield a small fruit that is dried for

winter use or for export to India. Grapes and peaches are the

best fruits grown by the people. Excellent peaches, apples,

pears, and plums have been produced during the last ten years

from English grafts, and a number of fruit-trees grafted in

Kandahar have been imported into Peshin.

Since the British occupation much has been done in planting

avenues of various species of Populus and Salioj^ also Platanus

orientalisy along the roads, slips of which plants were originally

obtained from Kandahar by Mr. H. S. Barnes, late Political

Agent of Quetta and Peshin. Populus alba has done very well,

and it may be worth mentioning that, although many of the trees

are now of considerable size and some produce male catkins, tiic
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majority are apparently female trees, and during the time I was

in Quetta (more than five years) I did not succeed in finding a

single one of the latter with catkins on it.

JRamtncithis falcatiis is one of the first small plants to appear

in the spring, and, with Poa hulbosa, often covers the greater

part of the ground in orchards during 3Iarch. B'is StocJcsii on

the hills, and h Sisf/rinc7imm, Ixiolirion montanum and Ilya-

cintlms glaliens in the fields, vi\i\\ 3Iuscari racemosum near the

irrigation-channels, are very abundant. Tulipa cJirysantha is

abundant everywliere, though when growing in cultivated ground

it has larger flowers of a pure yellow colour. In deep soil

Bongardia Itauwolfii is one of the most common early plants,

and occurs elsewhere up to 7000 ft.

Eremurus persicus, having white flowers, salmon-coloured on

the outside, covers large tracts of stony ground, growing two to

four feet high, and is usually associated with U. aurantiacusj whose

young leaves are eaten by the Pathans as a vegetable, and whose

flowering-stalks sometimes attain six feet in height.

One of the most striking plants in the spring is Soplwra

Griffithii^ its bright yellow flowers appearing before the leaves,

although higher up, at 8000 ft., the flowers and leaves often

appear together. On the lower slopes of tlie hills Convolvulus

leiocalycinus, a stiff*, spinous shrub, two feet high, with pure white

flowers, is conspicuous and is characteristic of the more stony

ground. Many Astragali are represented, the majority small

plants with purple or yellow flowers. Later on in the year

SopJiora alopecuraides covers large areas wherever the soil is deep,

and is very common in the fields. Othonnopsis intermedia, a woody

gregarious shrub, of the Compositse, two feet high, is also very

characteristic of the Quetta valley, though it extends up to 9000 ft.

Its native name is *' Gungu," and it is said to be very poisonous

to camels, and is used medicinally by the people ; also a kind

of tinder is made from its ash with cotton. Two species of

Artemisia are exceedingly abundant in late summer.

In the swampy grass-lands, called '' chamans," Ononis Tiircina^

a small, erect, spiny undershrub with purple flowers *, Ranunculus

aquatilis var. tricJiophyllus, Lotus corniculatus^ Lepidium crassi-

folium^ Pla?iiago major, Calamagrostis lanceoJafa^ Phragmites com-

munis, and Eragrostis cynosuroides are the most common plants.

* In the * Flora of British India ' it is described as unarmed and as having

reddish flowers.
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In cultivated lands the following weeds are generally present

:

Adonis cesfivalis (of stonter habit and larger flowers than the

Indian type); Hypecoamprocumhens -, Fumariaparviflora\ Mai-
colmia africana (a very variable plaut) ; Sisymlriitm Sophia

;

Lepidium Draha^ Euclidium syriacxim\ OoldhacMa lcBvigata\

Ghorisporatenella \ Saponaria Vaccaria; Silene conoidca \ Holos-
teum iimhellatum \ Malva rotundifolia ; Erodium Cicntarium ;

Galium tricorne ; Lithospenmim tenuifiorum ; Veronica agrestis
;

and Orolanehe indica (?) . Along the banks of irrigation channels

Syoscyamus reticulafuSy Centaurea iberica, Cichorium InfyhuSi

and Alopecuriis prat^nsis are very frequent, and occasionally

Xanthium Strumariwn. Grrowing in running water is a variety

of Veronica Anayallis. In corn-fields Centaurea depressa and
C, Picris are often found. Salocliaris violacea^ a curious diffuse

prostrate plant with minute reddish-purple flowers, occurs occa-

sionally
; and on the banks of the Lora, Campliorosma mons-

2>eliaca, though the latter is not so abundant as in certain parts

of the Peshin valley.

In the karezes, or underground channels by which water is

brought from the foot of the hills to the cultivation below, and
by which means the greater part of the irrigation is carried out,

Asplenium Gapillus-Veneris grows most luxuriantly.

Vegetation of the Kdkar Lora Valley,

Leaving the Quetta valley at the N.W. corner, the valley of

the Kakar Lora is entered, sometimes called the Gwal valley.

This is separated from the Quetta valley by the Takatu range,

the highest point of which is 11,400 ft., and from the Peshin

valley by a number of low hills composed chiefly of red clay.

Most of the species found about Quetta extend io the Kakar

Lora valley, but there are some changes in the vegetation j for

instance, the tw^o species of SopJwra become less and less frequent

towards the north, until they cease altogether at Peshin,

This valley is chiefly covered with Artemisia and Alhagi

Camelorum, the latter the well-known camel fodder, which is cut

and collected by the Pathans in this and the Peshin valley during

the autumn. The thorny brushwood is collected into heaps and

beaten into small pieces, winnowed slightly, and stored for

w^inter use.

Towards Gwal, between 5500 and QOOOit.^ Ephedra pachyclada

covers a good many acres, though, owing to being constantly
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browsed by herds of slieep aud goats, it is only occasionally more

than a few inches high. It is curious that this species does not

extend either to Quetta or Peshin.

Between Ulgai and Gwal, the stony ground at the base of the

hills, and the hills between Gwal and the Surkhab valley, are

dotted with trees of Pisfacia mutica^ var. cahiilica ; but this tract

is chiefly remarkable for the presence of Stocksia braJiuica, a stiff

spinous shrub, 6 to 12 ft. high, with scanty foliage and yellow

flowers produced in April to May, usually before the leaves

appear. Its fruit, like a brownish-grey pea, is enclosed in an

inflated bag of a brilliant yellowish-red colour. This locality

appears to be the southern limit of this shrub. Another charac-

teristic plant of this region is JEbenus stellata. Primus eburnea

also occurs, and Delpliinmm persicicm^ Onobrychis deaJbata^

Cnicianella (jlomerata^ Campanida Griffitliii^ a species of Aean-

tholiinoUy Paracaryum asperK^m, Onosma stenosipTion, Convolvulus

leiocalycinusy Salvia spinosa, and Euphorbia densa are amongst

the most common plants. In the beds of drj watercourses

MicrorTiynchus spinosus, a leafless spiny member of the Com-
positae, is very characteristic of poor sandy soil.

Vegetation of the Peshin Valley,

The Peshin valley is roughly 36 miles long from east to west,

and 15 miles broad ; it is much intersected bv watercourses with

perpendicular banks, sometimes 50 to 80 ft. high, but in which

there is little w^ater except during the time of floods. The
elevation varies from 5200 to 4500 ft. Between these w\ater-

courses there are extensive plains, a very small part of which is

cultivated, owing to w^ant of water- Two irrigation schemes

lately completed have enabled some thousands of acres to be

cultivated that formerly could only be utilized occasionally for

rain-crops ; but still the greater part of the valley must always

remain uncultivable either from insufficiency of water or on

account of the salts in the soil.

Many of these plains are covered for miles with bushes of

Artemisia and Haloxylon OriJJithii^ the root-stocks of which con-

stitute the chief fuel of certain villages in the winter, and their

twiggy, leafless branches seem all that the flocks of sheep and

goats have to feed upon during that season. The smoke from

the wood of the Arteinisia is said to be very injurious to the

eyes, but the wood of Raloxylon Qriffithii is rather prized by

blacksmiths for making charcoal.
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In the western part of the valley there are several tliouaaud

acres covered with a variety of Tamarioa gallica^ which is usually

cut down hy the people every second or third year for fuel or

for making mats used in roofing houses
;
yet, if left to grow, this

species becomes a fair-sized tree, 20 to 30 feet high, with a trunk

over 7 feet in girth. Examples of such trees can be seen on the

north side of tlie valley, where there are some sacred groves.

This tamarisk often flowers twice in the year, once in March
and April before the leaves appear, and again in September

and October. In these jungles very few plants are found;

the most striking being a large Orobanclie with purple flowers,

which appears as a parasite on the roots of the tamarisk. Gam-

pTiorosma monspeliaca is occasionally abundant in saline soil

amongst the tamarisk bushes, and Cousinia tenella is common
beneath them, while Asparagus monopliyllus occurs as a climber.

In saline soil, very frequent towards the west, Atriplex leptO'

clada, SucedcjG^ Salsola lanata^ S, verrucosa, and Halocharis sul-

phurea grow luxuriantly.

During March and April the ground is carpeted with small

flowers
; Papaver cornigerum, with bright scarlet flowers, and the

daisy-like heads oi Matricaria lasiocarpa are the most abundant

and conspicuous. The order of Crucifera^ is largely represented,

most of them small, unimportant-looking plants, but which no

doubt account in a great degree for the excellent condition of

the sheep. Of the Crndfersdi Malcol^nia JBnngei and Cheiranthus

Stocksianus are the most striking, though both are rather local

m sandy soil ; several species of Alyssiim and Isatis minima are

abundant, and sheep and goats seem very fond of the last, also of

Oheiranthus Stocksianus.

A very minute form oi Ranunculusfalcatus^ often barely half

an inch high, is extremely plentiful early in the spring, usually

under Artemisia and other small bushes. There are many species

01 Astragalus
J
of which the most noteworthy are ^. auganus,

A. kahiricus, and A. Jigrcanus; and Onohryclds ta verniercefolia^

v\'hose seed-pod remains adherent to the root after germination,

IS common in sandy soil. Eremostachgs tTiyrsiflora^ a handsome
plant, one to two feet high, is common on gravelly soil, and
Amelia linearifolia is abundant everywhere.

Carex physodes forms a turf in many places, and is much
grazed by sheep and goats when it first shoots up. In the
xruiting-stage this sedge is very conspicuous, owing to its largo

LINK. JOUEN. BOTANY, VOL. XXVUI. 2 B
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brown-coloured luflated utricles. Eremurus persicus covers large

areas on the low hills between Bostan and Taru Karez, also at

Peshin; E. velictinus^ a species that I did not find in the Quetta

valley, being also locally abundant at the latter place. Irisfaid-
folia^ with ainokj-purple flowers, is common about Taru Karez

;

and another Iris (no. 3593), witli very long flower-stalks, growing

in dense clumps with coir-like fibres surrounding the root-stocks,

is very abundant in sandy soil at Peshin, Tulipa montana^ having

extremely handsome, deep red flowers, is most conspicuous on

certain hills up to 6500 feet, and so is the small Fritillaria

Karelinii.

Othonnopsis intermedia occurs gregariously, and Calligonum

polygonoides is common, while in the driest ravines are often

seen straggling bushes of Zycium larlarum, called by the natives

" Karghanna,^' the name they also give to Sfocksia Irahuica,

the latter only occurring under the hills at the S.E. corner of

the valley. ZygopJiyllum atriplicoides^ a shrub with green-winged

fruits, is found in a few places, and is most abundant in stony

ravines about Kach at 6500 ft. A Cousinia (=Stocks 930, and

Griffith 3323) is another of the gregarious plants characteristic

of the east end of the valley ; C. hipinnata is generally abundant,

and its leaves are considered excellent fodder for horses.

In the Surkhab valley, a few miles due E. of Peshin, a variety

of Cle^nafis orientalis grows on the tamarisk bushes. The

flowers are generally solitary, with long slender axillary-jointed

peduncles, which sometimes produce a lateral flow^er ;
and the

leaves are often pinnately decompound, with narrow linear seg-

ments, occasionally toothed.

Most of the grasses in the valley are annuals, and several

specie-s of Bromtis^ Poa^ and Hordeiim are abundant ; while

Gynodon Dactylon only occurs ou the banks of irrigation channels,

near water or on cultivated land.

The Khwaja Amran range lies on the west side of the Peshin

valley. It is composed chiefly of shales, and is dotted with trees

of Pistacia mutica, var. cahuUca^ which are chiefly abundant m
the stony beds of the numerous ravines. Tulipa monfana^

T. clirysaniha^ and Iris ensata are the most striking plants on

these hills ; and Draha Hystrix^ a species that I have not found

elsewhere, occurs in small clumps. A species oi Lonicera y^^^

found near the top of the Khojak Pass, but no specimens were

obtained in flower or fruit ; bushes of Prunns eburnea, Carayana,
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and Cotoneaster are common, and beneath them are found Del-
pTiinium uncinafum and Anemone hiflora. Thalictrum minus is

usually found here and on other ranges in deep soil between
rocks and in the shade of bushes from 6000-9000 ft. Leptaleum
hamatum^ a new species, is a common herb on soil formed of the

disintegrated shales.

Ycfjetation of the Juniper Tracts,

Under this head way be included the vegetation from 7000 to

10,000 ft., and embraces the country round Ziarat, the Pil

range, and the Zarghun range near Quetta. The most im-

portant and abundant species is Jimiperns macropoda^ named
'' Obusht " by the Pathans and " Appurz " by the Baluchis- It

forms forests of considerable extent, and is usually pure^ being

rarely mixed with Pistacia mittica^ var. cabtiUca^ or with Fraxinus

xantJio.vyloides^ and only occasionally attains tree size, owing

to the unmerciful way in which its branches are lopped for

feeding sheep and goats ; and Celtis caucasica is in the same

category. The shrubs are numerous, and of tliese Prunus

ehurnea is perhaps the most abundant, forming thickets on stony

ground between tlie ranges up to 9000" ft.; the fruit ripens

yellow like an apricot, bursts open longitudinally, and soon after-

wards the seed falls to the ground. Lonicera g^uing^uelocularis

grows to a considerable size, 18 to 20 ft., in favourable localities

;

and L, Jiypoleuca, Ahelia triflora, Daphie oleoides (poisonous to

camels), Ephedra nehrodensis ?, Caragana amhigua^ Berheris vul-

garis and B. Lycium (usually near water), Spircea hrahuica on

the rocks, Rosa Beggeriana^ Cotoneaster nummularia (sometimes

with shining, and at other times with tomentose leaves), Rihes

orientate (occurring up to 11,000 ft.), Buddleia paniculata^

Salvia cahulica, and Berchemia lineata (characteristic of the

limestone rocks) are usually common, and to a lesser extent

Jasminum humile, Ficus Carica^ Bhamnus persicus (whose bark

yields a red dye), Sageretia Brandrethiana, and Prunus micro-

carpa? Jasminum pubigerum and Vil)urnum cotinifolium, Yav.,

differing from the type by its retuse leaves, are both rare.

Amongst other less important shrubs are Sophora QriJJithii,

Plectranthus rugosus^ and Ofhonnopsts intermedia.

Colutea armata, a new species, is a curious decumbent spiny

undershrub with inflated pods. It rarely grows to any size,

2 b2
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owing to it being "browsed by slieep and goats, and has only been

found at Ziarat and on the Pil hill from 7500 to 9000 ft. Its

native name is " Tahawan."

In many places amongst the juniper tracts small maidans

are met with from 9000 to 10,000 ft., which are covered with

hummocks of Acantholimon HTunroanum^ A. fasciculare ?, and

Onolryclih cornuta ; and in the midst of these or under the shade

of bushes Gypsoj)hila lignosa^ a new species, is often found. In

other places these small elavated plains are covered with Cousmia

scala, a biennial, wliose leaves in a young state are grazed by

sheep and goats.

PerowsJcia alrotanoidesh very abundant, and often forms hedges

on the borders of fields at elevations of from 8000 to 9000 ft.

Large bushes of Clematis asplenifolia are found locally, growing

in the clefts of limestone rocks in gorges ; and in the gorge

above Zandra the new Saussurea rupestris was discovered, grow-

ing in small clumps ; but this species does not appear to be very

common. Clematis graveolens is a characteristic climber of these

parts of the country.

The most characteristic small plants on the limestone cliffs

about Ziarat are Aitchisonia rosea, Bupleuritm falcatum, B. exal-

latum, Pimpinella sp. (no. 3874), Peitcedanum sp. (3993), Buhia

infundihularis^ Hemsl. & Lace. Scutellaria petiolata, Hemsl. &
Lace, having violet flowers and similar to S. grossa, but having a

more woody stem, slenderer flowering stems, and slenderly

petiolate few-toothed or entire leaves, is a native of this region.

Under the shade of the juniper trees Viola kunawarensis is

abundant, and diflfers from that species as described in the ' Flora

of British India ' by its white flowers streaked with purple in the

centre only; also the altitude at which it is found,

10,000 ft., is much lower than that given as its distribution, viz.

11,000 to 15,000 ft. Leptorhaldos Benthamiana (Scrophularinese)

is another frequent plant in the shade of trees or rocks, and is

considered excellent fodder for sheep and goats. It has a wide

range, being found from 3500 to 10,000 ft.

During the spring many plants belonging to the Liliacese are

found that occur at lower altitudes, such as Eremuri^ Irides^ Allia,

Merendera persicuj &c. Hibiscus Trionum and Centaurea Picris

are characteristic of cultivated ground.

7000

Many
W
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reputation of being the best fodder in the country. Next in

importance are Pennisettim orienfale (up to 7000 ft.), P.flaccidum^
Stij^a capillata and another species, Oryzopsis ccsridescciis, and
Andropogon JBladii. Melica Jacqxiemontii is a frequent grass

amongst bushes, and seems to have a poisonous effect on all

animals that eat it. The Pathans call it " Lawanai butaey." I
have seen camels seized with a kind of paralysis of the hind

quarters after eating this grass j but whether it was caused by
the grass itself or by the larvae of some insect that I found very

abundant in the voot^ at certain periods, I was unable to deter-

mine; yet as the bad effect on the animals takes place very

rapidly, it is probably the grass itself.

Of the six ferns found in British Baluchistan, Aspleniu7n Butci"

muraria and CystopterisfragUis are fairly abundant near Ziarat,

and more rarely Cheilanthes Szovifzii, wliile on Zarghun AspTenmm
viride was found.

The vegetation on Zarghun is very similar to that about

Ziarat at the ^ame altitudes, but in the gorge at the head of the

Hanna Yalley, 15 miles N.E. of Quetta, an interesting new thoni,

Cratcegns Wattiana^ was found. This is a very uncommon tree,

15 it. in height, which was only occasionally seen on the con-

glomerate formation of the Zarghun range. At 9000 ft. on the

same range Tulipa Biehersteiniana occurs in the shade of bushes,

and I did not find it elsewhere. A very handsome striking

plant, abundant on the lower slopes and about Kach, is Salvia

Sydrangea
; its magenta-coloured flowers are used medicinally

by the Pathans.

Very rare on the hills about Quetta, but fairly abundant locally

on the stony lower slopes of some of the ranges further east, is

yifis persica, a stunted gregarious bush, two to three feet high.

Forests.

The juniper, Juniperus macropoda, is the only tree which

forms forests of any extent, the best of them situated some sixty

miles east of Quetta, in the neighbourhood of Ziarat, and

extending over more than 200 square miles of country. There

also remain a few square miles of juniper on the Zarghun range,

Quetta
great

The
juniper usually exists in open forest. Trees with clean boles are
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very rare, and they are generally branched from the base ; the

lowest branches being often bnried in leaf detritus near the

trunk, and their extreme ends taking an upward turn, give them

the appearance of young trees surrounding the old one. The

trees often take the most fantastic shapes, their branches being

gnarled and twisted in every direction, and when their main shoots

have been cut off many feet from the ground, which is often the

case, they assume a candelabra shape.

The growth of the juniper is very slow, yet it attains twenty

feet in girth and occasionally seventy feet in height. Although

it reproduces itself from seed, very few of the seedlings survive,

owing chiefly to climatic conditions. The wood is light, has

little strength, and burns quickly, and is employed extensively in

building, principally for rafters ; but it is even more extensively

used for fuel. The bark is of immense thickness at the base of old

trees, and is taken off in long pliant strips by the Pathans, who
use it for roofing their huts. A kind of liquid called '' Doshah"
is prepared from the fruit, and the fruit is also employed in

curing skins.

Pistacia mutica var. cahulica is common on some of the arid,

stony hills and in dry watercourses, from 4000 to 7500 ft., for

instance at Gwal, Dozan in the Bolan Pass, at the base of the

Chihiltan and Mashalak ranges, on the Khwaja Amran, near

Auambar, and in other localities. At the last-named place it has

grown up in the midst of large bushes or small trees of Acacia

modesta^ the latter affording it protection from being grazed by
camels, sheep, and goats ; and this may well be called the meeting

point of the typical trees of the low hills of Baluchistan and

the Panjab. This Pistachio-tree never forms forests, but is

usually gregarious, or scattered at intervals over the ground,

the very best portions being somewhat like a very open orchard.

It attains 20-25 feet in height and G-10 feet in girth; and the

short and clean bole is surmounted by a large, ample crown, the

outline of which is almost semicircular in a well-grown tree.

The wood is very hard, dark, and finely grained, and is a most

excellent firewood, in fact the best in the country. The fruit,

called " Shnee," only abundant every third year, is much prized

by the people. This species is easily distinguished from

Khinjalc

5000 and GOOO
20 feet high, much branched from the base, by its leaves and its
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bark. The bark of P. KhinjaJc is light grey in colour on the

exterior and reddish brown inside^ and is smooth and exfoliating,

whereas that of Pistacia mutica var. cabulica is dark brown

with longitudinal fissures. The two species are distinguished by

the natives, who call P. KhinjaJc " Ushgai " or " Buzgai," and

P. mutica var. cahulica " Gwan " (Baluchi), " Khanjak " (Peshin),

*' Badwan " (Hurnai). These native names are worth recording,

because evidently P. Khinjah received its name from '' Khan-
jak," though in Boissier's ' Flora Orientalis ' the description of

that species corresponds to what the people call " Ushgai," and

that of P. cahulica with the real " Khanjak."

The common olive is another small gregarious tree, scattered

over larger areas than the Pistachio, and usually at a lower

altitude, its range being between 2500 and 6500 feet. It is abun-

dant in the ravines and sheltered situations on the south side of

the Khalipat range, on the cliffs of the Warn and Mehrab rifts,

and it is said that there are some very fine groves of it in the

Zhob valley.

Between the Warn rift and Hurnai, at 3500 feet, a broad stony,

usually dry watercourse is covered with a curious mixture of

tree-growth, forming a fairly thick jungle. The chief element

is Dalbergia Sissoo, which attains some size, and this is mixed

with Tecoma unduJata, Olea, and Pistacia \ the principal under-

woods being Dodoncda viscosa^ Greicia oppositifolia, Periploca

apliylla^ Gymnosporia montana, Bha^nnus persiciis, Zizyphus

oxypJiylla^ and Sageretia Brandrethiana.

In the Thal-Chotiali district, along the banks of the Narechi

river and in the Pujjha valley, Populus euphratica forms a fringe,

with a belt of Ta^iiarix articulata on each side, forming forest in

places.

The forests of the plains have already been treated of under the

vegetation of the Sibi neighbourhood.

Cultivation.

Since the British occupation of the country, the land brought

under cultivation has greatly increased in extent, there being no

owing

ntry

extension, and in many parts the custom is to let the land lie

fellow for one or two years.

In the Sibi district the principal grain crops are wheat, barley,
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and various millets ; a few vegetables, such as carrots and turnips,

being cultivated near Sibi itself. Yery small areas of cotton and

some oil seeds are occasionally seen a few miles out of Sibi.

From Hurnia to Dargai a great deal of tlie land is placed

under rice, and tbe highest elevation at which I have seen rice

cultivated is in a sheltered rift at Kawas, at 7000 ft. Barley,

wheat, and pulse are also grown.

In the higher valleys barley is the chief crop, especially in

Peshin, and in favourable years considerable areas in the valleys

and scattered about the hills, up to 9000 ft., are sown with

barley, the crop depending upon the rainfall. Of the millets

the most common probably is Panicum miUaceum, which is culti-

vated up to 8000 ft. Fine crops of Indian corn are grown about

Quetta but a very stunted

form of this corn, which is one of the staple foods of the people,

is commonly grown in the valleys at elevations of from 5000 to

9000 ft.

Lucerne is largely grown, and is a most paying crop if freely

watered and manured ; four or five gocd crops per annum being

frequent. A very heavy crop will yield 200 maunds per acre of

green lucerne, but the average is between 100 and 150 mds.

Many varieties of melon, water-melon, and others are largely

planted and yield excellent fruit.

In a few localities Bulia tinctorum is cultivated for dyeing

purposes.

Fodders.

The fodder question is one of the most difficult in Baluchistan,

since no great quantities of grass exist in the greater part of

tbe country, and animals subsist chiefly on the straw of cereals.

The expense incurred in consequence in feeding horses and
transport animals is very great, and to lessen this in some
degree I lately started, on behalf of the Commissariat De-
partment, a fuel and fodder farm on land in connexion with

one of the irrigation schemes in the Peshin valley ; but owing
to the climatic conditions it will take some time before it is

properly established.

The best fodder at present available for horses is straw mixed
with lucerne, but it is expensive, and grass, Pennisetum orientale^

is only attainable at Quetta in small quantities from the neigh-

bouring hills. " Dub " grass, Gynodon Dactylon^ so abundant
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in the plains of India, is only found along irrigation channels and
in cultivation. Near Loralai, in the Bori valley, there is a

better supply of grass. An area has been reserved by the Com-
missariat, and no doubt much might be done in reserving

suitable areas for the growth of the natural grasses of the

country.

At Sibi, Paniciim antidotale is the most adundant fodder, and
m the Juniper forests there is a good deal of a species oi Agro-

pyrum which is considered excellent fodder for horses and
cattle.

The large herds of sheep and goats which roam over the hills

for six or seven months of the year keep in excellent condition,

and this is due to the numerous small Cruciferous and Legumi-
nous plants which afford them excellent pasturage.

Lepidium Draha and Convolvulus arvensis are collected in large

quantities at Quetta, from the borders of irrigation channels and

from cultivated land, for feeding cattle.

Camels find abundant fodder generally in the Salsolaeeous

plants, AlJiagi Camelorum^ tamarisk, &c., and are very fond of

grazing on most trees and on the berries of the juniper.

Indigenous Plants usedfor Food.

Several plants are eaten by the people as vegetables, the prin-

cipal of which are the young leaves of Eremurus aitrantiacus^ Le-

pidium Braba^ and Chenopodium Botrys. The bulbs of tulips (that

of Tulipa cJirysantha having a pleasant taste like a nut) and of Iris

Sioc^sii are eaten, and also the fleshy rootstocks of Tragopogon

gracile and Scorzonera mollis. The nut of Pistacia mutica, van

cahulica^ is greatly relished, although very small compared with

that of P. vera and with a strong flavour of turpentine.

Amongst other fruits are those of Olea eitrop^a^ eaten chiefly

as a medicine, the kernel ot Prtmus ehurnea, Berieris vulgaris^

Berchemia lineata^ Sageretia Brandrethiana^ and the fruit of

Astragalus purpurascens called " Palez." In certain years a kind

of manna is found on Cotoneaster nummularia^ whose fruit is

also eaten by the people. At Sibi the fruit of Salvadora oleoides

IS collected, and on the higher hills the caraway seed is collected

in large quantities.
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Plants tcsed Medicinally.

A decoction from the mashed roots of Berheris vulgaris is said

to he given for chest complaints. In case of fever many plants

are considered efficacious ; the most important being Salvia

Hydrangea^ the seeds of Salvia spinosa, Thymus Serpylluviy

Iphiona jpersica, and the vapour given off from the seeds

of Peganum Sarmala. As purgatives, Tanacetum gracile and

Euphorlia Heyneana are used, and for rheumatism infusions of

the leaves of OtJionnopsis intermedia and BJiazya striata.

A solution for wounds is made from the roots of Sopliora

Griffithii and from the seeds of Salvia spinosa. The dried

floMers of Tnlipa clirysantha make a kind of jalap; and cooling

drinks or medicines are made from Perowshia abrotanoides^

Otosiegia Aucheri^ Teiicrium Stochsianum^ and from the root of

Cichoriiim Infylns,

A kind of manna {'' gurrai ") found on OtJionnopsis intermedia

is given medicinally to cattle ; the leaves o^ Plectranthus rugosus

are employed to kill ticks and other insects on sheep ; and the

pounded leaves of Daphne oleoides are used for wounds or sores

on sheep.

WitJiania coagnlans^ Mentha sylvestris^ and Trihulvs terrestrts

are also used medicinally.

Conclusion.

In conclusion I have to thank Dr. George Watt, C.I.E., for

the time and trouble he gave to my collection of plants, and it is

due to him that it was made as complete as possible. My thanks

are also due to Mr. J. F. Duthie, who named many of the Grasses

;

to Miss M. Smith, for careful drawings of some of the new

species ; and I am also deeply indebted to Mr. W. B. Hemsley,

who no kindly undertook the final determination of the plants

and the descriptions of the new or undescribed species, and who

has been good enough to bring this paper before the Society.
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List of the Vascular Plants collected in

British Baluchistan,*

(By Messrs. Lace aud Hemsley.)

Cleiufitis gi-aveolens, Li^fdl.

orientalis, Livn.^ var.

asplenifolia, Schrcnii.

Anemone biflora, DC.
Thalictnim minus, Lin)t,

Adonis lestivalis, Linn,
Banunculus aqiiatilis, Linii.y var.

csespitosiis, DC,
;
(syn. R. caispito-

sus, ThuilUer, et E. tricliophyllus,

Chaix^ var. terrestris).

falcatus, Linn,
arvensis, Linn.

Aquilegia vulgaris, Linn., var.
;

A. Moorcroftiana, Wall.).

Delphinium persicum, Boias.

— rugulosum, Boiss,

orientale, J. Gcu/,

uncinatum, Hook.f. ^' Thorns,

sp. affi D. saniculajfolia^j Boiss.

(syn.

Menispermace.e.

Cocculus Le»eba, DC.

Berberide^.

Berberis vulgaris, Linn,— Ljcium, Boyle,
Buugarclia Rauwolfii, C. A, Mcy,

;
(syn.

Bongardia chrysogonum, Boiss.),

Leontice leontopetalum, Linn,

Papaverace.e.

Papaver dubium, Linn,— cornigerum, Stocks.
Glaucium frimbrilligerum, Boiss,

Roemeria hybrida, DC,

FU3IARIACE.E.

Hypecoum procumbens, Linn
Corydalis rupestris, Kotschy.
Fumaria parviflora, Lam,

CUUCIFER.E.

Mathiola odoratissima, B, Br,
Cheiranthus Stocksianus, Boiss,

;
(syn

Erysimum Stocksianum, i^o/5.s,, et E
erassicaule, Bolss, Fl, Or, \. p. 199)

Nasturtium officinale, B. Br,
Arabis nuda, Bvlantfer.

Octoceras Lehinannianuni, Btinge.

Farsetia Haiuiltoniana, Boyle,
— Jacquemontii, Hook.f, ^- Thorns,

Alyssum minimum, Willd,— liniiblium, Slejjk,

Psilonema dasycarpum, C. A, Mey,
(^ Alyssum).

Draba Hystrix, Hook.f. tj- T'homs,

Malcolmia africana, R. Br,
Bungei, Boiss. (syn. M. circinnata,

Hook,f. ^' Thorns,),

torulosa, Boiss.

strigosa, Bois.-<.

'

Sisymbrium Sophia, Linn.
— sp. near S. pannonicum, Jaeq.

sp. ? (S. Loeselii, Linn., simile.)

Conringia plauisiliqua, Fisch. t^* Mey.
Erysimum repandum, Linn.
Leptaleum filifolium, DC.
— hamatum, Hemsley ^' Lace, n. sp.

Eruca sativa, Lam,
Capsella Bursa-pastoris, M(ench.
— elliptica, C. A. Mey.
Lepidium sativum, Linn,

Draba, Linn,

Aucheri, Boiss,

— crassifulium, Waldst. ^' Kit»

^thionema criatata, DC,
Clypeola echinata, DC,
— lonthlaspi, Lin72.

Isatis minima, Bunge.
— Stocksii, Boiss.

Pachypterygium heterotricbum,

Bunge,
Tauseheria lasiocarpa, DC.
Neslia paniculata, Desv.

Euclidium syriacum, B. Br.
— tataricum, DC.
Crambe cordifolia, Stev,

Ph3'sorrhynchu8 brahuicus. Hook,

Baphanus sativus, Linn.

Goldbaehia laevigata, DC,
Chorispora tenella, DC

CArPAKlDE.E

Capparis spinosa, Linn.
— aphylla. Both,

* A number of undetermined species are not included in this enumeration.
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Resedace^.

Eeseda Aucheri, Boiss,

Oligonieris glaueescens, Camhess.

Ochradenus baccutus, Belih,

VlOLACE^,

Viola kunawarervsis, Boyle.

ciiierea, Boiss,

POLYGALE^.

Polygala Hohenackeriiina, Fisch. ^'

, Me?/.

— sibirica, Li?i)i.

Caryopiiylt.e^..

Diantbus crinitus, Smith.

Acanthophyllum squarrosura, Boha,
Gypsophila Honigbergeri, Boiss,
— Stewartii, Thorns.

— (§ Eugypsophila-Oapitata?) lignosa,

HemsJey ^' Lace, n. sp.

Gypsopbila alsinoides, Bunge.
Saponaria Vaccaria, Linn.— ovientalis, Linn. ?

Silene nana, Kar. ^- Kir,— conoidca, Linn,
— GrifRtliii, Boiss,

— brahuica, Boiss,

Lycbnis (§MelancIriuin) cabulica, J?o?'.<i.s.

Holosteura uinbellatum, Li72v,

Cerastiuni dichotomum, Li7in,— inflatum, Li??k,

Stellaria crispata, Wall,

Spergidaria rubra, Pers,— diandra, Guss.

Arenaria Meyeri, Boiss,

— filiformis, Labill,
;

picta, Boiss,).

(syn. Alsine

Tamartscine^e

Taniarix gallica, Linn.

, var. indica.

articulata, Vahl,

MALVACEiE.

Althaea Ludwigii, Linn,
Malva rotundifolia, Linn,
Sida rhoinbifolia, Linn,
Abutilon bidentatum, Hochst
Hibiscus TrionuiD, Linn,

TlLlACE^.

Grewia oppositifolia, Boxh.
— populifolia, VaJd, forma.

Corchorus trilocvilaris, Linn

LlNE.E.

Linum perenne, Linii,, var. Stocks-

lanura.

strictum, Linn,

ZyGOPliYLLEiE.

Tribulus terrestri&, Linn,

aluins, Belile,

Seetzenia orientalis, Beow,
Zygopbylluin Fabago, lA^in,

— atriplicoides, Fisch. tj- Mey.
— coccineum, Linn,

Fa^onia arabica, Linn.

GERANTACEiE.

Geranium rotundifolium, Linn.

Erodium cicutariuni Linn.
— b]'yonia}folium, Boiss.

Oxalis corniculata, Linn.

RUTACE.E.

Euta acutifolia, DC,
erythr^a, Aitch. ^- Hemsley,

— pedicellata, Aitch, ^' Hewshy.
— tuberculata, Forsk, ?

Peganum Hariiiala, Linn.

Tetradiclis salsa, Stev.

Oelastkine^.

Celastvus splnosus, Roijle (forma ra

mulis inermibus).

senegalensis, Lam,

Rhajine^.

Zizyphus Spina-Cbristi, La77i.

— nummularia, Wiyht cf Am.
— oxyphylla, Edgcw.

Berchemia lineata, DC,
RhamnuB persicus, Boiss.

Sageretia Brandretbiana, Aitch

Ampelide^e

Vitis persica, Boiss,

— vinifera, Linn,
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SAPlNDACEiK.

Stocksia brahuica, Benth.

Dodonasa viscosa, Linn,

Anacardiace.e.

Pistacia K^hinjak, Stocks,

— mutica, Fisch. ^' Me)j., var. ca-

bulica.

Leguminos.e.

Argyrolobiutn roseiitn, Jaub, cf' Speech,

Crotalaria Burbia, Ham,
Ononis hircina, Jacq,

Trifoliura repens, Linn,
Trigonella Foenum-o;rtecuin, Linn.
— polycerata, Linn.
— corniculata, Linn,
— sp. cfr. T. retrorsa, Boiss,

Melilotus parviflora, Bcsf.— altissimus, Thuill.

Medicago lupulina, Linn.— sativa, Linn,
— lacinijita, AIL
Lotus corniculatii3, Linn.
Colutea arinata, Hemdeu tj" Lcv<:e^

n. sp.

Tepbrosia pauciflora, Grah.
Scsbania aculeata, Fers,

Caragana Gerard iana, Boyle,
— ambigua, Stocks.

AstiMgalus ummopbiliis, Kar. |j- Kir.
— tenuirugis, Boiss.— campylorrhyncbus, Fisch. l^- Met/,

— augauus, Btmge.
— kahiricus, DC.
— anisacantbus, Boiss.
— hyrcanus, Fall.
— Ainberstianus, Benth.
— opbiocarpus, Benth,
— tribuloides, Dclile,— ankjlotas, Fisch. <Sf Mey,\ (an A.

gracilipes, Bcnth. ?),~ psilacantbus, Boiss.

— hippocrepidis, Hrnth.
— tephrosioides, Boiss., var. ?

— verticiUaris, Buiige.
— decemjugus, Bunge.

anfractuosus, Bunge,
— strobilif'erus, Boyle.— purpurascens, Bunge.
— polybotrys, Boiss.
— brahuicus, Bunge.— bakaliensis, Bunge.— corrugatus, BertoL
— Hemsleyi, Aitch. ^- Baker.
— Stockaii, Bcnth,

Taverniera nummularia, DC,

Ebenus stellata, Boiss.

Onobrychis micrautba, Schrcnk,
— cornuia, Desv.
— dealbata, Stocks,

— tarernierajfolia, Stocks,

Albagi Caiuelorum, Fisch.

Iledysarum Wrightianmn, Aitch. ^
Baker.

Vicia Griffithii, Baker.

Ervum Lens, Linn, (Lens esculenta,

Moench).
Lathyrus inconspicuus, Linn.

Ebynchosia minima, DC,
Dalbei'gia Sissoo, lioxh,

Sopbora alopecuroides, Linn.

Grifllthii, Stocks.

Cassia obovata, Collad.

Frosopis spicigera, Linn.

Acacia arabica, Willd.

— Jacquemontii, Benth.
— raodesta, Wall.

EOSACE.E.

Pruiiuri Amygdalus, Baill., varietates;

(syn. Amygdaliis commuuis, Linn.).

— microcarpa, C. A. Meg. ?

armeniaca, Linn.

divaricata, Ledeb.

doinestica, Linn., var.

persica, Hook. f. if JVioras.

eburnea, Aitch. et HenisL

Spinca brahuica, Boi^s.

Rubus fruticosus, Linn., var. R. dis-

color, Weihe 4' ^ees.

Potentilla fragarioides, Linn.

, var. puinila.

8U2'>ina, Linn.

Rosa Beggeriaua, Schrcnk.
— anserinaefolia, Boiss., var. glandu-

losa.

Eglantcria, Linn.

Pyrus communis, 7>/72W.

Cratit'gus oxyacautba, Linn.

(§ Pleiostyhe) Wattiaua, Hcudcy
cf* Jjace, n. sp.

Cotoneaster uummidaria, Fisch. S-

Mey.

SA-VIFKAGACEiE.

Ribes orieutale, Foir.

Crassulace^.

Sedum adenotrichum, Wall.

MyrtacE-B,

Myrtus communis, Linn
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Lythrace^,

Punica Granatum, Linn.

Onagrace.e.

Epilobium minutiflorum, Haitssk.

ClTCUBBITAClLE.

Cucumis Melo, Linn,

Citrullus Colocynthis, Schrad,

— vulgaris, Schrad.

Corallocarpus velutina, Hook, /,

FlCOlBE^E.

Trianthema pentandra, Linn
MoUugo Glinus, A, Rich.

Limeum indicura. Stocks.

TJMBELLlFERiE.

Eryngium carlinoides, Boiss.

Bupleurum falcatum, Linn,
— exaltatum, Bieh,

Carum Eulbocastanum, Koch?— copticum, Benth,

Siuni angustifoliam, Linn.
Pimpinella, sp. indeterminata.
Scandix pinnatifida, Vent.
Foeniculuin vulgare, Gmrtn.
Ferula oopoda, Boiss.

— ovina, i/o^Vs., var.jel sp. aff.

Peucedanum macrocoleum, Boiss.

Zosiuiia absinthiifolia, DC,
Coriandrum sativum, Linn,
Caucalis latifolia, Linn,
Psammogeton biternatum, Ed^cu

CAPRIFOUACE.E.

Viburnum cotinifolium, Bon, var.
Abelia triflora, i?. Br.
Lonicera quinquelocularis, Hardw— hypoleuca, Becne.

RUBIACE.E.

Eandia tetrasperma, Boxh.
Gaillonia eriantba, Jauh, ^- Spach
— (Jaubertia Aucheri, Spach).
Rubia cordifolia, Lin7i,

— tinctorum, Li?in.

— infundibularis, Heinsley ^' Lace
n, sp.

Galium Aparine, Linn,
— tricorne, With,
— setaceum, Lam,

Asperula humifusa, Buh., var

Crucianella glomerata, Bieh,

Aitchisonia rosea, Hemsl.

Callipeltis cucullaria, -DC.

VALERlANEiE.

Valeriana dioica, Linn,

Valerianella dlodon, Boiss

DlPSACE^.

Morina persica, Linn,

Scabiosa Oliyieri, Cotdt,

CoMPOsrv.E.

Vernonia cineraacens, Schidtz-Bijy*

Aster altaicus, Willd.

Bracbyactis umbrosa, Benth.

Erigerou alpinus, Linn,
Pluchea lanceolata, Oliver,

— rufeseens, Benth,

Filago germanica, Linn,

Phagnalon niveuin, Edgew.
Gnaphalium luteo-album, Linn.
— pvdvinatura, Delile,

Inula grantioides, Boiss.

Vicoa Pentanema, Aitch. ^' Hemsl,
;

(syn. Pentanema divaricatum, Cass.),

Ipbiona persica, Benth. S^ Hook.f,
Pulicaria foliolosa, DC,
— gnaphalodes, Boiss.

— glaucescens, Jauh. tf^ Spach,
Xanthiura strumarium, Linn,
Eclipta erecta, Linn.
Achillea Santolina, Linn,
Antbemis odontostepbanus, Boiss,

— Gayana, Boiss.
; (syn. A. scaposa,

Gai/ MSS,),
Matricaria lasiocarpa, Boiss.

Tanacetum gracile, Hook, f, ^' Thorns,

— macropodum, Hemsley cf Lace,

n. sp.

Artemisia scoparia, Waldst,
— stricta, Edgcw.
— maritima, Linn.
— Tournefortiana, Eeichh.

Asteriscus pygmasus, Coss, (=Odon-
tosperraum).

Senecio coronopifolius, Besf,

Othonnopsis intermedia, Boiss,

Echinops GrifHthianus, Boiss. ?

Cousinia Alepidese, Boiss, ?
— scala, Aitch, ^^ Henisl.

— onopordioides, Ledeb,
— minuta, Boiss,
— heterophylla, Boiss.— tenella. Fisch. tf Me^.
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Cousinia bipinuata, Boiss,

Cnicus arvensis, Hoffm., var.

Saussureacandicans, C. B, Clarke,— rupestris, Hemslcy ^' Lace, n. sp.

•^gop'^i'dou berardioides. Boiss. (Ju-
rinea, Benth. Sf Hook.f.).

Jurinea variabilis, Aitch. df' HemsL— carduiformis, Boiss. (Outreya, Jaith.

^" Spach),

Tricholepia, sp. n. ?

Zoegea purpurea, Fresen,

Centaurea albispina, Aitch, tf' Rem4.— depressa, Bieh.— picris, ValL
— iberica, Trcv.

— moschata, Linn,
— pliyllocephala, Boiss,

Carthamua oxjacantha, Bieh.

Cichoriura Intybus, Linn.
Koelpinia linearis, Ball,

Garluidiolus papposus, Boiss. ^' Buhsv.
Crepis (§ Barkbausia) foetida. Linn,
— Stocksiana, Aitch. i|' Hemsl,
Pboecasium larapsanoides, Cass. (syn.

Crepis pulchra, Linn.),

Pterotbeca Falconeri, Hook,f,
Taraxacum officinale, Wii/g., var.

Gymnarrhena inicrantha, Desf.

Laetuca Scariola, Linn,— dissecta, Bo7i.

— viminea, Link,— persica, Boiss.

— (§ Bracbyrhatnpbus) sp. ?

Picridiuin tingitanuiu, Besf,
Sonchiis asper, Vill,— oleraceus, Linn,— maritimus, Limir,

Microrbyncbus spinosus, Bcnth,
Tragopogon gracile, D, Don,
Scorzonei'a mollis, Bleb,, var. ?— papposa, DC,
— mollis, Bich,

— tortuosissima, Linn. ?— laciniata, Linn.
Epilasia ammophila, Bitnge,

Campanulace-E.

Campanula Griffitbii, Hook. f. Sf

Thorns.

cashmeriana, Boyle, var.

PLUMBAGINE.E.

Acantbolimon longiflorura, Boiss,
— polystacbyum, Boiss,
— fasciculare, Boiss, ?— Munroauum, Aitch. ^' HemsL
Statice spica^a, Willd., var.— cabulica, Boiss. = 1593 Griffith.— Griffitbii, Aitch. ^ HemsL

pRIMULACEiE.

Primula Lacei, Hemslcy tf* Watt, n. sp.

Anagallis arvensis, Linn,
Snmolus Valerandi, Linn.

Myksink^

Myrsine africana, Linn,

Oleace.e.

Jasminum liumile, Linn.
— pubigerura, D. Don,

Fraxinus oxypbylla, Bich, var.
;
(s^u

F. rostrata, Guss.).

— xanthoxyloides. Wall.

Olea europ;va, Linn., var.

Salvadorace.e

Salvadora oleoides, Decnc,

ArOCYXACE.E

Rhazya stricta, Becne.

Nerium odorum, Soland,

AsCLEPIxVDK-E.

Pcriploca apbylla, Decne.

Calotropis procera, E. Br,
Cynancbum petrense, Hemsley i^" Lace,

n. sp.

Pergularia pallida, Wight ^' Am. ?

Leptadenia Spavtium, Wight,

LoGAMACEJi.

Buddleia paniculata, Wall. (syn. B
crispa, Benth.^ var.).

Gentlinace^e

Gentiuna Olivieri, Griseb.

Bouagine^.

Ebretia obtusifolia, Hochst.

Heliotropium Eicbwaldi, Stc7(d.

— undulatum, Vahl.

Cynoglossum Wallicbii, G, Don,

Caccinia glauca, SavL

Paracaryum asperum, Stocks,

Echinospermura oligacanthum, Boiss.y

— Lappula, Lehm,?
— Isevigatum, Kar, ^ Kir.

Eritricbium strictum, Decne., var.

Asperugo procumbens, Linn,

Gastrocotyle bispida, Btinge,
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Nonnea nigricans, I)C\

Myosotis stricta, Link.
Lithospermuni arvense, Linn,

teruiflorum, Linn.
Arnebia linearifolia, DC.

GrilTitliii, Boiss,

— (§ Macrotoniia) inconspiciia, ^c/z^s

lei/ ^' Lace, n, sp.

Onosma ecliioides, Linn., var.

stenosiphon , Boiss.

Munbya cyanochroa, Boiss.

CONVOLVULACEiE.

Convolvulus lineatus, TAnn.
leiocaljcinus, Boiss.

arvensis, Linn.

microphyllas, Liiin., vur.

Cressa cretica, Linn.
Cuscuta europioa, Linn. ?— gigantea, Grijf.

planiflora, Tenore.

SOLANACi:^.

Solanum nigrum, Linn,
Dulcamara, Limi,

— gracilipes, Decnv.
— xnnthocarpum, Sthracl.

Withania coagulans, JJunal.— somnifera, BunaL
Lycium barbarum, Linn.
Datura Stramonium, lAnn.
Hyosoyamus pusillus, Linn.— reticulatus, Linn.
Nicotiana rustica, LJnn.

SruOPHULAIUNEiE.

Verbascum eriantlium, Bcnth.
Linaria cabulica, Bcjith.

oclora, Bieb.j var.

vulgaris, Z., var.

Scliweinfurthia sphaTOcarpa, A.
Braun.

Scropbuluiia scabiosivfolia, BcntJi. ?

Herpestis Monniera, //. B. ^' K.
Veronica Anagallis, Linn.
— agrestis, Linn.

biloba, Linn.
macropoda. Boiss.

Leptorhabdos Benthamiana, Walp.
Pedicularis pjcnantha, Boiss,

OfiOBANCIIACEiE.

Oifltanclie tubulosa, Wic/ht.

Orobanche indica. Ham.
— hirtiflora, Rent. ?

— Stocksii, Boiss.

BiGXONIACE.i:.

Tecoma undulata, G. Don.

ACANTIIACE.K.

Ruellia patula, Jacq.

Veubenace^.

Lantana alba, Mill.

Lippia nodiflora, Bich.

Vitex Agnus-Castus, Lin7i

LABIATiE.

riectranthus rugosus, Wall.
Mentha sylvestris, Linn,
Thymus Serpyllum, Linn.
Hyssopus officinalis, Linii.

Perowskia abrotanoides, Kiril.

Salvia Sclarea, Linn.— spinosa, Lhm.
— cabulica, Benth.
— Hydrangea, DC.
— glutinosa, Linn.
— pumila, Benth.

;
(Perowskia sp.,

= Aitch. 22).

j^epeta glomerulosa, Boiss. ; ex J. D.
Hook. (=N. juncea, Benth. ex
Boiss.).

— bracteata, Benth.
— linearis, Eoyle, var. ?— Cataria, LJnn.
Ziziphora tenuior, Linn.
— clinopodioides, Bieb.

Lallemantia Royleana, Benth.
Hymenocrater sessilifolius, Benth.
Scutellaria prostrata, Jacquem., var.
— linearis, Benth., var. ?— Stocksii, Boiss.

— multicauHs, Boiss.
— petiolata, Ilcrnshy ^- Lace, n. sp.

Marrubium vulgare, Linn.
Chani£esphacos brahuicus, Aitch. ^'

Hemsl.
;
(syn. Tapeinanthus, Boiss.).

Stachys parviflora, Benth.
Lamium amplexicaule, Linn.

Otostegia Aucheri, Boiss.

Phlomis spectabilis, Falc,
— Stewartii, Hook.f.
Eremostachys acanthocalyx, Boiss.^

Tar.?
thyrsiflora, Benth.
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Ereinostncbys labiosa, Btoif/e?

loasojfolia, Benth. (Perhaps
same as A^. Fimry/, Benth.)

Teucrium Stocksianum, Bolss.

Zataria luultiilora, Boiss,

Plaxtagixe.e.

riautago major, Linn., var.

auiplexicaulis, Cav,
cihata, J)esf,

deeumbeiis, Fors/c,

the

NvCTAGINEiE.

Boerhaavia sp. iadeterminata.

ILLECEBUACE.E.

Ilerniaria hirsuta, Li}i7i,

, var. ini^ana.

Cometes surattensis, Burm,
Gymuocarpos fruticosuin, Pers.

Amarantace.e.

Amarantus poljgamus, Lhm.
yErua javanica, Juss,

CIIEN0P0I)IACE.^2.

Clienopoclium album, Linn,

lMitum,IIooA\f.
lieta maritima, Linn,
Atriplex laciniata, Linn. ?

leptoclada, Boiss, ^* Koe.
dimorphosLegiiun, Kar, ijKir,

Atriplex, cj\ A. Ilalimus & A. parvi
folia.

Ceratucarpus arenarius, Ljin?i,

Chenolea eriophora, Aitch. tf- IIcmsL
Kochia stellaris, Nog. ?

Suaeda vermiculata, ForsA\ ?

Haloxylon reeurvum, Bunye ?
— multiflorum, ^«;/y6'?— GrifTithii, Bunge.
Salsola Kali, Linn,

foetida, Ddile.
lanata, PalL
verrucosa, Bieb, ?

Halocharis violacea, Bunge.— sulphurea, Moq.
Campborosma monspeliaca, Li^in.

POLYGOXACE.E.

Calligonum polygonoides, Linn.— ayiculare, Linn,— afghanicum; Meisn.
P^rsicaria, Linn,

Runiex dentatus, Linn,

Atraphaxis spinosa, Linn., var,

siuaica,

TlIYMEL-EACE.E.

Daphue olcoides, Schreb,

Diarthrou vesiculosum, Fisch, tj' Meg.

El^AGNACE/E.

Ela^agnus angustifolius, Linn,

EUPIIORBIACE.E,

Euphorbia cocladenia, Boiss,

usjridea, Boiss.

helio?iCopia, Linn,

densa, Sehrenk,

Ilejneaaa, Boi.-<s.

sp., near E. tenuifolia and E. lep-

tocauHs.

Ghama^syce, Li^in,

Andrachue tolephioides, Linn,

Chrozophora tinctoria, Linn,

Ricinus communis, Linn,

Urticace.e.

Ulmus campestri.s, TAnn,

Celtis caucasica, jyUld,
(

lis, Linn.),
— australis, Limi,

]Moru3 alba, IJnn.

Ficus Carica, Linn.

virgata, lloxb,

Parictai-ia judaica, Linn.

PLATAXACE.fi.

Platanus orientalis, Linn.

JUGLA.VUE.K.

Juglans regia, Linn,

C. austra-

Salicixf^.

Salix acmophylla, Boiss,? (~S. saf-

saf, ForsA'. ?).

Caprea, Linn,

babylonica, Linn,

triandra, Linn., var. ?

angustifoh'a, U'il/d. ?

Populus euphratica, Oliv.

— alba, Linn.
— nigra, Linn, ?

LI>*X, JOURN,—BOTANY, VOL. XXVJH.

GNETACE.E.

Epht^lra pachyclada, Boiss.

nebrodensis, Tin. ?

gp. air. E. nebrodeusi.

2c
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COXIFER.E.

JjLiniperus macropoda, Boiss.

Iris falcifolia, Bunge.
^- Sisyrinchiuni, Linn,
— Stocksii, Hemdey 8( Lace\

Xiphion Stocksii, Baker),
— ensata, Thiiub,

(syn

AmARYLLIUE/E.

Ixiolirion moutanum, Herb

LlLIACE^.

Asparagus capitatus, Bal:er.

tricUopliyllus, Bunge,
monophyllus, Baker"!

Ereumrus persicus, Boiss.

aurautiacLis, Baker,
velutinus, Boii>s, ^ Buhse,

Allium Stockalanum, Boiss,

unibilicatum, Boiss,

rubellum, Bieb.-i (A. Griffithia-
nutn, Boiss.)

8p. aff. A. Pallasii.

8p.,near A. oleraceuni and A. cari-
natuni.

sp. an A. stricti, Schrad., var. ?
MuBcari raceniosum, MiH,
Hyaciutlius glaueus, Baker.
Asphodelus fistulosus, Linn.
Fritillaria Karelinii, Baker.
Tulipa inontana, Lindl,

Bif^bersteiniana, SchuUz.
cbrysantlia, Boiss,

Gagea persica, Boiss.— reticulata, Boon, et Schiilt.

Mereiidera persica, Boiss,

JuNCACE.E.

Juncus glaucus, Ehrh. ?

acutifloruy, Ehrh,

Natade.e.

Potamogeton oblongus, Viv— perf'oliatus, Linn.

Palm^.

NannorrbopsRitcbieana, Wendl,
; (svd

Cbaniffirops Eitcbieana, Griff.).

Typuace.e.

Tjpba angustifolia, Linn

Aroide.e,

Arisiema abbreviatiim, Schott,

Alis.uace^.

Triglocbiii palustre, Liim

Cyi'euace.e.

Cyperus fuscus, Linn.

laivigatus, Li7in,

pungens, Boeckl.

Scirpus lacustris, Linn.
setaceus, Linn.

Carex. cardiolepis, l^ees.

— diluta, Bich.

physodes, Bieb.

orbicularis, Boott.

stenopbylla, ITuhL
Scbcenus nigricans, Linn,

Guamine.e.

Panicum antidotale, Linn,

Crus-Galli, Linn,

eruca^forme, Sibth.

sanguinale, JAnn.
niiliuceum, Linn.

Setaria glaiica, Beauv,
Tiridis, Beauv.
italica, Beauv.

Pennisetum orientale, Pers.

Gyninotbrix flaccida, Munro (Penni-

setum).

Eriantbus Eavennse, Linn,
Andropogon laniger, Besf.

Scboenantbus, Linn., var.

(§ Gymnandropogon) Eladii, Eetz.

annulatus, Forsk,

Pbalaris canariensis, Linn.

Heteropogon birtus, Pers., var.

Cbrjsopogon GrjUus, Trin.

Zea Mavs, Linn,
Tragus raceuiosus, Besf.

Iniperata arundinacea, Cyr.

Saccbarum ciliare, N, J.Anderss.; ft,

Griffitbii, HacM.
Alopecurus pratensis, Linn,

Aristida cseruleseens, Beuth. ^' Hook.f^

Stipa capillata, Lin7i.

?Stipa, near S. Eojlei.

Oryzopsis coerulescens, Benth, ^
Hook. f.

Polypogon littoralis, Smith.

mouspelientiis, Besf. •
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Arena sativa, Linn,
Cynodon Dactylon, Pers.

Eleiisine (§ Daotyloctenium) seiiulicutn,

Boiss. (= D. icgyptiacum depaupe-
ratum ?).

flagellifera, Nees,

Chloris villoma, Pers.

Calamagrostis lanccolata, Rofh,
Agrostis alba, Linn,
Tristachya Stot'ksii, Boiss,

Catapodium filitbrme, Ne/'s, var.

Boissiera bromoides, Hochst,
Phragmites corainunis, Trin,

Eragrostis pilosa, Beativ.

glaiidulosa, Trin.?
poaioides, Beauv,
cyno^uroides, Beaiiv.

Melica JacqueiDontii, Decne,
^luropus littoralis, l\irJ.^ var.

Schisnuis marglnatus, Beauu,
Poa- distaiis, Liim,

subtilis, Kar. et Kir. ;
(syn. Nephe-

luchloa soongarica, SchrcnJc).

bulbosa, Linn.

Kopleriu cristata, P^r5., var.

phleoides, Fers.

Festuoa elatior, Linn,
unigluinis, Soland.

Bromus arvensis, Linn.
crinitiis, Boiss. if Buhsc,

Danthoniie, 2rin,

squarrosus, Linn.
tectorum, Linn,

Lolium persicum, Boiss, ct Hoh.

Agropyrum cristatuia, Boiss.

(Heteranthelium)piliferura,^or'^s;*,

caniiium, Beauv., var. ? (A. semi-
cristatuni, Nees.)

orientale, Roem, cf Schidt,
— juucaum, Beauu. y var. ?

Hordoum murinum, Linn,
pratense, Linn.

.Egdops squarrosa, Linn,

Pollinia eriopoda, Huice
;

(syn. Spo-
diopogon a;Agu3titbliumj Nees),

Orjza saLiva, Linn.

FiLICES.

Cheilanthes Szovitzii, Fisch. cf Mey,
Aspleniuin Ruta-inuraria, Linn,
— viride, Hudson.
Adiantum Capillus-Veneris, Linn,

(Jystopteris fragilis, Bernh,

Pteris longifolia, Linn. ?

EqUISETvICE.E.

Equisetum ratnosissimura, Desf.

ClIARACK.E.

Chara sp. indetenninata.

Nitella sp. indetenninata.

MuscT.

Hypnum (Stereodon) cupressiforine,

Linn,

Desceiptjoxs of the New Species.

(By Mr. Ilem^^lej.)

msley Sf Lace^ n. sp (PlateLeptaleunx hamatum, Hemsle

xxxyni.)
Herla annua, gracilis, puuiila, 1-5 poll, alta, simplex vol plus

minus ramosa, undique glabra yel obscurissime parcissimeqiie pu-

berula vel pulverulenta. Folia carnosa, linearia (semper indivisa),

obtusa, 9-24 lineas longa. Flores pauci, breviter pedieellati,

rosei vel lilacini, fere semipollieares ; sepala linearia, vix acuta,

erecta, basi subsequalia
;

petala

sepalis subduplo longiora ; stamina

apices filamentorum confluentia. Siliqna angusta, teres, circiter

bipollicaris, apice hamata, tarde dehiscens, st^lo subnullo;

semina uniseriata, longisi^ime funiculata, oblonga, echinulata,

cotyledonibus incumbent ibus.

Shclabaffk. Khoiak Pass, at GOOOfeet.

anguste obovato-spathulata,

4 longiora per paria ad
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Although the shape of the pod is very different, and the seeds

are uniseriate, the present plant is so like Leptaleum filifolium

in other characters that we have no hesitation in placing it in the

same genus.

Dr. Stapf suggests that Leptaleum can hardly be maintained as

generically distinct from Malcolmia.

DESCRIPTION OF PLATE XXXVIII.

A plant of Leptaleum hainatmn, Ilemsley & Laoe, natviral size.

Fig. 1, a flower ; 2, the genitalia ; 3, a seed ; 4, embryo. All enlarged.

GypsopMla (§ Eugypsophila-CapitataD) lignosa, Ilemsley Sf

Lace^ n, sp.

Frutex nanus, dense ramosns, ramnlis graciliuseulis nltimis

elongatis floriferis minutissime pubcrulis cortice albido rel viridi.

Folia pauca, oppo;>ita, iuternodiis ssepius brevibus, vel in ramnlis

brevibus lateralibus conferta, teretia, crassiur^cula, acuta vel fere

spiniforaiia, maxima vis poUicaria, sed ssepins semipoUicaria,

hii^pidula, glauca. Flores parvi, absque staminibus, vix 3 lineas

longi, sessiles, deiisissime capitati, capitulis solitarlis tenninali-

bus longe pedunculatis 4-6 lineas diametro ; braete^e ovato-

oblonga?, obtusc'e vel subacutse, floribus dimidio breviores, parce

puberulse, medio incrassatse, niarginibus membranacese, interiores

minores et orauino membranaceae j calyx herbaceus, obscurisslnie

puberulus, subcylindricus, sursum leviter expansus, breviter

6-fidus vel 5-dentatus, dentibus latis subobtusis ;
petala anguste

spathulata, apice rotundata, calycem pauUo superantia; stamina

nt videtnr longiuscule exserta; ovarium circiter 8-ovulatuui,

stylis 2 inclusis. Capsula deest.

Ziarat at 9000 feet.

Allied to G. capitata, Bieb., and G. Bphcerocephala, Fenzl

;

differing from both in having terete leaves, and solitary heads of

flowers; the flowers much smaller and looser than those of the

former species ; and the whole plant much more shrubby than

the latter. The flowers also differ considerably in detail.

Fi

armata, Ilemsley ^ Lace, n. sp. (Plate XXXIX.)
utex dense ramosus, petiolis nonnullis induratis spiniformi-

bus armatns, ramulis hornotinis parce albido-strigillosis, ramis

annotinia et vetustioribus cortice deciduo pannoso vestitis.

Folia imparipinnata, saepissime 5-foliolata, breviter " petiolata,

undique albo-strigillosa, maxima vix pollicaria, stipulis parvis
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squamiformibus ; foliolacrassa, breviter petiolulata, ovali-oblonga

vel interdum obovato-oblonga, apicc rotundata vel obscure

emarginata, 2-3 lineas longa. JFlores parvi, circiter semipol-

licares, pedunculis axillaribus solitariis brcvissimis 1-2-floris

;

calyx latus, albo-strigillosus, dentibus distautibus parum in-

sequalibus subulatis ; vexillum subsessile, latius quam longum ;

ala) ovali-oblong?e, brevissime unguiculatse, late auriculatae, qiiam

carina fere dimidio brcviores ; carina longiuscule latiusculeque

unguiculata, subite cucullata, vix incurva; stamen vexillare

liberum, filamento deorsum incrassato ; ovarium breviter sti-

pitatum, minute puberulum, sa?pe 9-ovulatum, stylo vix barbato

incurvo. Legumeu breviter stipitatum, inflatum, membranaccum,

tenuissimum, oblique ovoideum, circiter pollicare, indehiseeus?
;

semina matura uon visa.

Wainu Pil Hill at 7000 feet.

DESCRIPTION OF PLATE XXXIX.

A branch of Colntca arrnata^ Ilemsley & Lace, natural sizo.

^ig- 1, part of calyx and ovary ; 2, standard ; 3, a wing; 4, keel ; 5, stnniens

all enlarf^jed ; G, a seed, natural size.

Crataegus (§ Pleiostylae) Wattiana, Ilemsley 8f Lace^ n. sp.

(PlatI XL.)

Arhor parva, inermis, ramulis ultimis floriferis crassiusculis

brunneis nitidis. Folia conferta,gracililer petiolata,omnino glabra,

papyracea, demum subcoriacea, ambitu ovato-oblonga, elliptiea,

vel interdum fere rotundata, absque petiolo usque ad 3 poll,

longa, breviter pinnatifida, simul longiuscule apiculato-dentata,

basi sa^pius truncata vel rotundata, rarius cuneata, venis paucis

primariis exccptis inconspicuis
j

petiolus fere filifc^rmis, G-10

lineas longus; stipula? cito decidual, obliquse, 4-G lineas longa?,

glanduloso-dentata?. Flores albi, circiter 6 lineas diametro,

laxiuscule corymbosi, corymbis termiualibus duplicatis brevis-

sime pedunculatis, bracteis albidis glanduloso-dentatis cIto deci-

duis, pedicellis gracilibus pauciglandulosis ; calyeis glabri lubi

petaloidei, lanceolalo-oblongi, obtusi, arete recurvi
;
petala fere

orbicularia, leviter undulata ; ovarium 5-loculare, stylis distinctis.

Urupa flava, ovoidt^a vel fere sphajroidea, 4-5 lineas longa, siccitate

5-8ulcata.
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more deeply divided leaves on longer petioles, larger-flowers, and

a red fruit.

DESCRIPTION OF PLATE XL.

Flo\Yer and fruit-bearmg branclilets of CmtcBgiis Wattiana, Ilemsley & Lace,

natural size.

Fig. 1, a flower from which the petals and stamens have been removed; 2, a

petal ; 3, vertical section of the pistil. All enlarged.

RuMa infiindibularis, Ilemsley ^- Lace^ n. sp.

J?. alUcauli^ ft. stenopJiyTlce^ Boiss., similliina, differfc caulibus

distincte tetragonis, peduuculls paucifloris, corolla distincte

angusteque iufundibulari, staminibus stylisque longe exsertis.

Syn, B.ubia albicaulis, var. stenopli} 11a, I£ool\ f> Fl, Brit. Ind.

iii. p. 201, non Boiss,; Eubia Kot^chyi, Aitcli. in Journ. Linn*

Soc, Bot. xviii. ~p, 65.

Nortb-West India : Murree {Fleming) ; Jheluin Valley,

Wazaristan {Stewart)] Balucbistan : Zlarat {J. II. Lace)] Af-

ghanistan : Kuram Yalley {AitcJiison).

. This so strongly resembles Bubia albicaulis,, Boiss., tliat one

would suspect the diffiTenccs in the flowers to be sexual did not

both produce fruit.

Tanacetum macropoduin, Hemsley Sf Lace^ n. sp.

Fruticulus ex affiiiitate 1\ dumosi et T, Fisherce^ basi ligno-

sus, pauci-ramosus, ramulis floriferis erectis gracilibus nudis vel

iufra medium paucifoliatis monocepltalis usque ad 15 poll, longis

glabris vel eito glabrescentibus. Folia pauca, rigida, petiolata,

alte pinnatifida, subtus parce appresso-puberula, segmeutis ])aueis

(utroque ssepius 2 vel 3) distantibus angustissimia plauis apice

aculeati?, iuterduui furcatis vel trilobatis. Capitula multiflora,

circiter5-6 poll, diametro, erecta; involucri bractese 3-4-seriatse,

exteriores bieviores, oblongae, latissime scariosse, apice rotundatae,

plus minusve laceratse, dorso incrassatae, fuscae. Flores flavi, iii-

volucrum parum excedentes; corolla cylindrica, florum exterio-

ruiu latiu^cula. AcJuvnia (matura non visa) glabra, interiorcs

calva, nonnulla exteriores pappo dimidiato instructa, pappo

squamiformi scarioso truncato.

Zaudra at 7000 feet.

This diifers from T. FisJierce^ Aitch. & HemsL, in having larger

leaA'os witii longer flat segments, in the very long peduncles or

flowering-branches, and the very broadly scariose involuernl

bracts.
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Saussurea rupestris, Remsley Sf Lace^ n. sp.

Species distiiicta ex affinitute 8. salicifolice^ undique glabra

vel cite glabresccns, caulibus erectis graeilibus pauci-ramosis

viridibus l|-2-pedalibus, parce foliatis vel sursum fere nudis.

Folia radicalia non visa, caulina pauca, distantia, subsessilia,

crassa, rigidiuscula, spatulata, anguste lanceolala vel superiora

fere lincaria, maxima sesquipollicaria, acute apiculata. Capitula

pauca, laxe corymbosa, circiter 8-3ora, 9-10 llueas longa, ut

videtur rosea; involucri bracte^ 5-6-scriat£e, angustc oblonga?,

acutissimse, rigidiuscul^e, intcricres longiores margine scarios^,

exteriores miaima^. Corolla glabra, pnppum trieute superans,

lobis linearibus ; stamina exserta, fihimeutis filiformibus glabris,

aiithcris apiculatis caudieibusparvis puberub's. Achccnia matura

non visa, immatura leviter glaadulosa
;
pappus uuiseriatus, setis

15-20 longe plumo.^is,

Ivawas Tangi at 7000 feet, on limestone rocks in sbeltercd

situations.

Primula Lacei, Hemsley Sf Watt^ n. sp. (Plate XLI.)

Species babitu foliisque P. AucJieri similis, scd floribus

breviter pedicellatis in apicibus caulis densissime foliiferi fas-

ciculatis, ntc verticillatis involucralfs. Caules ramosi, sublig-

nosi, elongati, infra apices nunc vestigiis foliorum vetustorum

veistiti, nunc squamis paucis exceptis nudi, brunnei, parcissime

villosuli vel glabri. Folia in apicibus caulorum vel ramorum

densissime conferta, obovato-spatulata, 6-24 lincas longa, apice

rotundata, deorsum attenuata, nee distincte petiolata, tenuius-

cula, mollia, plus minusve albo- vel aureo-lanala, dentata, intcr-

dum grosse irregulariterque dentata. Fhres lutei, brevissime

pedieellati, bracteis linearibus suffulti ; calyx pulvcrulentus vel

glaber, alte 5-fidua, segmentis linearibus acutis quam corolla

f brevioribus ; corolla hypocraterimorpha, vix pollicaris, tubo

angusto sursum leviter expanse, lobis rotundatis iutegris paten-

tibus; genitalia inclusa. Capsula globosa.

Torkhan, 4000 to 4500 feet.

This bas the suffruticose growth of P- Ancheri and P. verti-

cillata, but is otherwise very distinct.

DESCEIPTION OF PLATE XLI.

Portion of a plant of Prbnula Lacci^ Ilcniblej & Watt, natural size.

Fig. 1, a leiif ; 2, a flower from which the corolla has bt'enrcnjo\ed ; 3, corolla

laid open, showing the insertion of the stamena ; 4, ripe capsule, from

which a part o'^ the calyx Una been reuiored.
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Cynanchum pefrense, Hemsley ^' Lace^ n. sp.

Species humilis habitu foliis cymis pedunculisque C. Jacque-

montii simillima sed plus minusve canescens, coronse lobi colum-

nain superantes, crassi, obtusissimi, lateris retroflexis, intus obtuse

ligulati. Follicull ignoti.—Cynanchum bumile, Aitch, in Journ.

Linn. Soc.^ Bot, xviii. p. 79, non Falconer,

Baluchistan : not uncommon on rocks in Upper Balucliistan

{Sfocks^920) ; in stony places, Shamack, Kurrum Valley (-4x7^7^/-

son, 44), Pil Hill (J. H, Lace, 3825).

This and C Jacquemoiifii, Decne., are so alike, except in the

corona, that there is nothing appreciable to put in a description.

Perhaps the follicles may afford some more tangible character.

In the meantime we have followed Sir Joseph Hooker in

separating them.

Arnebia (§ Macrotomia) inconspicua, Kemdey Sf Lace^ n. sp.

Herba perennis undique longe patenteqiie setoso-aculeata,

ul strigillosa, subscaposa (depauperata ?), 4-6 poll. alta. Folia

ladicalia rigida, lineari-oblonga, 1--2 polL longa, acuta, costa sub-

tus elevata margiuibusque prseclpue setosa ; caulina pauca similia,

aiigustiora. Flores cserulei, dense congesti, 7-8 liueas longi

;

cal} cis tegmenta angustisir^ima, longissime setosa, corollam fere

a?quantia; corolla intus nuda, extiis, prseeipue supra medium,
denge setulosa (vel lobia hirsutis simul vere setosis), angusta,

tubo sursum parum dilatato dein subite globoso-inflato, lobis

parvis oblongis vix patentibus ; stamina inclusa, fuuce tubi affixa
;

ovarium glabrum, stylo brevi bifido, stigmatibus obscure bilo-

batis. Nucul(s maturse non visse sed juniores Iseves et glabrae.

Zarghun at 9500 feet. Also from Zahru {Stocks, 806, in

part), and from Cabul, collected by General Collett.

Possibly a depauperate state of Macroiomia cyanocTiroa, Boiss.,

but the small, very bristly flowers, and apparently naked nutlets,

point to specific difference. There is also the one plant collected

by Stocks, and confused with another species, which is exactly

like ours, and all that could be found in the Kew Herbarium,
except the two small pieces collected by General Collett near

Cabul.

Scutellaria petiolata, Hemshy ^ Lace, u, sp.

Suffrutex minute puberulus yel hispidulus, caule brevi incras-

sato lignoso ramulos floriferos multos gracillimos 6-12-pollicares
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annuos emitteus. Folia loiige petiolata, crussiuscula, herbacea,

cordato-ovata, absque petiolo |-1| poll, longa, vix acuta, basi

cordata vel rotuudata, integra vol sa>pe groSvse paucideutata

(utriuque dentibus 3-1), vis liispidula, veuis primariis lateralibus

utriiique 2-3 sat conspicuis
;
petiolus gracillii-nus, laminam saepe

aequans yel interdum excedens. Flares subsecuudi, polliearey, in

racemos breves densos dispositi, brevissiine pedicellati, bracteis

foliaceis parvis ovatis petiolatis niuaiti ; calyx puberulus

;

corolla puberula, arcuata, tubo gracili; stamina iuclusa. NucuI(B

ignotse.

Ziarat,

Similar to >S^. grossa^ AVall., but having a more woody caudcx,

slenderer floweriug-stems, and slenderly petiolate few-toothed or

entire leaves.

Report on a Botanical Visit to Lord Auckland, Campbell, Anti-
jF

podes. and other Antarctic Islands, in a Letter from Tuomas
Kim, F.L.S., Ciiief Conservator of State Forests, New
Zealand, to Sir Josepu D. Hooxeji, K.CSJ., F.E.S., F.L.S.

(Communicated by the latter.)

[Eead 15th January, 1891.]

Wellington, New Zealand,

Mr DEAR Hooker, Sept, oth, 18D0.

I have been to tlie Auckland Islands, and give a ^e\^ sliort

notes on my trip, which I am vain enough to tliink will interest

you. Unhappily the trip was a very hasty one, only a few hours

asLore at any one place; so that I only got fairly on the hills at

Carnley Harbour
;
yet I succeeded iu picking all the recorded

flowering-plants and ferns, except some twelve or fourteen to b*^

mentioned presently. We landed at the Snares, Port Koss,

Ewing, and Eose Islands, and on the site of Enderby's Settlement,

Carnley Harbour, Campbell Island, and Antipodes Island. I

made some small additions, including a few novelties. The fol-

lowing are the plants found by you, but not seen by me

:

Hanuncuhis acaulis.

E. subscaposus.

Colobantlius subulatus.

Mjosotis antarctica.
Urtica aucklandica.

Gaiiiiardia ciliata.

Deschampsia casspitosa, with
1 -flowered spikelets.

'* Catabro.sa " antarctica.

Hymenopbjllum deuiissum.

H. llabellatum.

II. ruruin.

Todea superba.

Pol^podiuin Grammilidis.

Ljcopodium scariosuni.

Lomaria laiiceolata.

MNK. JQUliX.—BOTANY, VOL. XXVIII. 2 D
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Amongst the novelties are a charming ''Triodia^ from the hills

above Carnley Harbour ; a Ranunculus from the same place (not

B. aucJclandicus) ; a Stellaria allied to S. decipiens\ another

''Triodia " from Antipodes Island ; a handsome Aralia, similar

to mj A, Lyallu, but with petioles like those of garden rhubarb;

a fine Cehnisia of the vernicosa type, but with broad leaves ;
a

small Pleurophyllum ; a grand herbaceous Senecio^ the heads of

which reminded me of S. candicans i a curious Gentiana. Foa

Bp., and some others, besides a few additions, as Carplia^ Phor-

miuvt, Samolus^ &c. Unfortunately I was badly sea-sick the

whole time ; so that my specimens did not fare so well as could

have been wished ; but this did not interfere with my getting

about.

The Snares are covered with vegetation, although there is

but little variety ; but imagine the effect of two such grand

plants as OZearia iyflZ/u and Senecio Muelleri in mass! Both

attained the height of 25 feet; the latter, with a trunk 1 to 2

feet in diameter, is surely the largest member of the genus.

Some of the leaves of the Olearia were 7 inches long ; the flowers

are like those of >S'. Colensoi^ destitute of ligulate florets ; and

there is but little to distinguish the two except the large, more

ovate, less acuminate leaves, and more open habit of O. Lyallii :

one grand specimen on Ewing Island was 30 feet high, and

another on Point Eoss was nearly as large. What appeared to

be the same plant occurred on the south head of Carnley Harbour,

where it was a low shrub ; but I was unable to land.

Antipodes Mand is simply the crater of an extinct volcano

;

its largest shrub was Ooprosma cuneata (identified in the absence

of flowers); the only others observed were C. ciliaia and G. re-

pens. Fifty-four plants were collected. On the Snares only

twenty-nine, several of which were introduced. Cattle, sheep,

and goats have been introduced in all these islands: rabbits

have been turned out on Macquarie Island and at Port Ross.

The cattle greedily devour Stilbocarpa on Antipodes Island,

eating even the rhizomes; so that some of our choicest things

will soon be thinned.

A remarkable gentian was abundant on Antipodes Island,

forming dense masses, 6 to 12 inches high and 1 to 2 feet m
diameter; the subprocumbent stems gave off* numerous erect,

strict brandies. Some specimens exhibited yellow stems and

leaves, with white flowers ; others red stems and leaves with

white flowers streaked with red ; so that in both forms alike the
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flowers were unnoticed until the plant was examined somewhat
closely. I unite with this your Gentiana concinna from Campbell
Island. All the specitneus of G, concinna observed had self-

coloured flowers, red, purple, and Av^hite, but none were streaked.

G. cerina was plentiful on Shoe Island, Koss Island, &c., and on
the hills up to 1200 feet at Carnley Harbour, the flowers being

self-coloured white, red, or purple, or less frequently streaked
; it

is a lovely plant.

Chrysolactron Rossii was past flowering, so also PleuropTii/llum

criniferum ; P, Gillicsianum was nearly past, P, speciosum at its

naaximutn, I did not see Buchanau's P. Hooheri^ which seems to

be identical with P. Ilomhronii^ Decne., judging from the de-

scription and plates in * Yoy. au Pole Sud,' and Trans. N. Zeal,

Inst. xyi. t. 37, and that again in all probability is P. criniferum ;

both, however, show globular flower-heads, while in P. crini-

ferum they are discoid. P. Gilliesianum has globular heads; but

the scapes are always naked, and the leaves difier widely from

those represented by either drawing. I found tbe leaves of

P. criniferum invariably petiolate, the petiole sometimes 8 to

12 inches long or more; you describe them as amplexicaul: it

maintains tbe petiolate cliaracter under cultivation in Ch. TrailFs

garden at Stewart Island. There appear to be two well-marked

forms of P. speciosum. The Ajckland Island plant has whitish

or pale ray-florets, and the leaves have no moniliform hairs ; the

Campbell Island form has violet-coloured ray-florets, and the

leaves produce moniliform hairs profusely on the upper surface.

These differences have been constant under cultivation during

twelve years.

The DracopTiyllum scoparium of Campbell Island is endemic,

the plant referred by New Zealand botanists to that species

being very different. The island plant has the habit of Cupressus

sempervirens^ and possesses good claims to specific distinction.

Buchanan is in error in referring the Chatham Island plant to

this form. There are two forms of Dracopliyllum longifolium on
the islands, one with terminal racemes, the other with lateral.

Sypolepis Millefolium is frequent ; I think there can be little

doubt as to its identity with Polypodium rugulosum^ which attains

to a large size.

The island form o^ Ranunculus pinguis differs from any thing

we have on the mp-inland in the large heads of fruit, pale colour,

and lobulate teeth. The mainland plant, whether glabrous

or hairy, is nearly always branched; branched specimens are
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extremely rare in the islands. R. micJclandicusi^ not unfrequent

on Caniptcll Island ; but I failed to find li. sulscaposus.

Your Hitmex cuneifohus^ var. alsincefolmSy is my M. neglectus\

observed only in Port Koss. Colohantlius muscoides is found

sparingly on the Snares, and plentifully on Antipodes Is^laud,

so that its northern range is considerably extended. JPozoa

reniformis occurred on the Auckland Islands as well as on the

Canipbell Islands. 1 found it many years ago in the Spenser

Mountains, Nelson, and received specimens from the Ashburton

ranges (both in New Zealand).

One or two patches of Coprosma repent wath simple stems less

than 1 inch high bore hermaphrodite flowers. Celmisia verhasci-

folia is a fine addition to the Campbell Islands flora : the flowers

are the largest I have seen.

At Port Eoss and other places I found two or three species of

CorysantJies, About C.macrantTia and C. riviclaris I feel certain,

although flowers were not seen; but another flowerless plant,

which may have been referred by you to the C. rotundi
folia,

appeared to me the same as the one-flowered monophyllous orchid

from Mount Anglein, in Stewart Island, which }0u thought

would constitute a new genus, intermediate between Burnettia

and Caladenia.

I have been much puzzled with your Ligusticum intermedium

and X. LyalJii^ of which, or rather of the former, good specimens

from Port Preservation and Stewart Island have been sent to

Kew
; but I can find nothing that exactly agrees with L, Lyallii.

On the Snares a few plants of a large form, 5 feet high, with

stems 2 inches in diameter, were found in fruit; the leaves

bipinnate, pinnae pinnatifid, segments acute ; fruit longer than

the pedicels. The entire plant devoid of the milky juice so

characteri.stic of i, intermedium.

I hope this will not prove wearisome: should it do so, please

remeuiber that more than forty years ago reviews of Tlcra
Antarctica ' laid fast hold of me, and kindled an intense desire

to see Clirysolaciron Sossii^ Fleurophyllum speciosum, and Cel-

misia vernicosa in their native soil. After long w^aiting, the

hasty pleasure has been realized, and 1 hope to enjoy it again

before 1 die.

Believe me,

Yours truly,

T. KiUK.
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The Genus B/omheadia.

By H. N. EiD^, M.A., F.L.S.

[Eead 4tli December, 1890.]

(Plate XLII.)

The small genus Bromheadia is one wlaose relationship seems

still rather obscure. It is generally relegated to the neighbour-

hood of Cymbidium and Polystachya^ but it stands alone without

any definite affinities with these or any other genus. Although
one species has long been known in collections, and even cultivated

m England, many points about it are still obscure. Thus in

Bentham and Hooker's ' G-enera Plantarum ' there is a query

as to its being terrestrial, and the fruit of no species has been

described. I have met with four species in Singapore, have cul-

tivated them for some time in the Botanic Gardens, a!id propose

herewith to describe them, adding notes on their habitats, &c.

The commonest and best know^n species is B. palustris^ Lindl.,

moat inaptly so named, as it prefers hot sunny places as its

habitat. It is the finest and most ornamental plant in the genus,

a stiff plant from one to six feet in height, with spreading

distichous leaves rather distant below and gradually passini^

into sheaths at the top of the otherwise bare stem, where it has

also a tendency to branch. The raceme is flexuous, usually quite

short, wdth cup-like bracts* The flow^ers open singly, more rarely

two are open at once on the flower-spike \ they are large and

conspicuous and very sweetly scented, opening in the early

morning and closing very soon. This habit is very characteristic

of the genus. They are visited by the common carpenter bee

{Xylocojya sp.) and are often fertilized. The sepals are acutely

lanceolate and keeled, pure white or tinged with pink. The

petals are broader, shorter, and pure w^hite. The lip is three-

lobed, the lateral lobes erect, oblong, rounded, white, veined with

violet-pink, the middle lobe longer.

The fruit of all the species is very similar— a straight, almost

cylindrical capsule, sessile, about an inch and a half long, erect,

crowned with the remains of the perianth. The ribs are unequal,

the sterile ones narrower than the fertile ones, raised, w ith grooves

between each, and rounded backs. The fruit of B aj)oroides 1

have not seen.

LINN. JOrRN. BOTANY, VOL. XXVIII. 2 E
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Bromheadia palustris is very common in Singapore, growing

usually among the ferns and long grass, in open districts, rarely

in sliady or damp places. . It is distributed over the whole of the

J

, , ..... ^_„-. ..-, .. Mal^
far east as the Philippines.

i?. sylvestris, n. sp., is a closely allied plant to this, and, like it,

is terrestrial. In the dry state it is not at all easy to distinguish

it. It is usually a larger plant, weaker, with thinner, less coria-

ceous leaves, and slender stems, growing in tufts and very tenacious

with numerous roots. It frequents the more open damp jungles,

where, however, it seems rarely to flower. It is generally easy

to distinguish living plants even when out of flower, and though

I have seen a large number of plants, I have hut seldom seen the

flowers. The flowers are of a beautiful apricot-yellow, as large as,

or larger than, those of j5. palustris, and were it more florlferous

•would be well worthy of cultivation. The lip is narrow, with the

lateral lobes erect, beautifully veined with dark crimson, the in-

termediate line bright yellow. The middle lobe is ovate-acute,

the edges white, the central bar of the lip ending upon it in the

form of a bright orange raised lump. The sepals and petals are

Bomewhat narrower than in the preceding species, bright apricot-

yellow. The column yellow, with pink stains at the base.

The two epiphytic species are JB, alticola, n. sp., and JB, apo-

roides, Reichb. f. The first of these is not rare in Singapore, but

very difficult to procure. It frequents the loftiest and most in-

accessible trees, usually Dipterocarpece^ growing on the highest

branches or on the trunk, where it forms masses of four or five

feet in diameter. The stems are very numerous, about two feet

high, flattened and leafy. The leaves are narrower and longer

than in B. palustris, stiff, spreading, and unequally bilobed at

the apex; they are articulated with the sheath, so that in drying

they usually fall off*. The raceme is not preceded by a long

leafless portion, but rises directly from the leafy part of the

stem ; it is often branched, or rather short lateli'al racemes arise

from the base. The rhachis is flattened and flexuous, with very

large cup-shaped bracts. The flowers are smaller than those

of _S. palustris, sweetly scented, and quite as fugacious

;

they open singly in the early morning and perish when the

sun is well up. In this plant, as in the others, the raceme itself

lasts a very long time and at intervals produces one flower, so

that the lower bracts are brown and dry before the raceme has
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finisbed elongatirg itself and producing flowers. The plants all

produce their flowers at the same time, so that when one plant

is in flower one may be certain that the others are so also, and,

conversely, when one plant is not flowering, it is almost useless

to examine any other plants, even in different parts of the garden.

This phenomenon is not confined to Bromheadias; it is very

well known in the case ofDendrobium crnmenatuni} Lindl., which

flowers here with striking regularity. At certain intervals,

about once in six weeks, every plant in the district may be

observed covered with buds ; the next day every tree is white

with the blossoms, which fade towards evening ; and on the fol-

lowing day it is impossible to find any but withered flowers.

Some Ericas and other Orchids do the like. Bromheadia palus-

tris is comparatively seldom out of flower ; B. alticola is a rare

flowerer. The flowers of the latter species much resemble those

of B. palustris ; but, besides being small, have less purple and

yellow on the lip. The capsule is much like that of B. palustris^

but a little longer, the ribs elevated, and the grooves between

them more obscure.

-B. aj^orozWe^, Eeichb.f., I have only once met with. It was grow-

ing upon a lofty Serayah tree {Hopea sp.) which had been felled, in

company with the last-named species. I have not seen the type

specimen of the plant described by Eeichenbach in ' Otia Ham-
burgetisia'; but his description applies to our plant very well,

and I have no doubt that it is the same thing. It forma a large

tufted mat about a foot across. The stems are erect, short,

flattened, and covered with distichous, stiff, equitant, recurved

leaves quite pungent at the apices. The fl.owers are smaller than

those of the other species, greenish white, with purplish and

yellow stains on the lip ; they arise singly from a terminal tuft

of brown sheaths, almost sessile in the terminal leaves, and

appear more rarely than in the other species. The whole plant

is very dissimilar even to B. alticola, and would easily be taken

for an Oxystophyllum^ even w^hen in flower.

Kow here we have a genus which includes plants closely allied

but differing much in habit of life, so that it is interesting to see

what differences in structure are correlated with different habitats.

One of the first noteworthy points of the difference between the

epiphytes and terrestrial species is that in the former the laminse

ot the leaves are articulated with the sheath so as to drop off on
withering, while in the terrestrial they wither on the stem. A

2e2
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parallel ca?e occurs in Liparis, where the terrestrials usually have

softer leaves withering on the stems, the epiphytes having arti-

culated ones. Pfitzer (' Morphologische Stutlien ') has separated

the genus into two mainly on this ground. In the epiphytic

(species the rhizome is more branched and the masses attain a

larger size. This is certainly due to the smaller amount of com-

petition upon the lofty trees where the epiphytes grow. Another

noticeable point is in the shortening of the stem. The terrestrial

species attain a height of six feet in damp localities, and there

are oftener branches in the inflorescence, so that it partakes more

of the nature of a panicle. The shortening is most conspicuous

in Bro7nheadia aporoides^ where the inflorescence appears as a tuft

of brown bracts, almost capitulous, but even then showing signs of

hranching at the base. The elongate stems of 5. palustris and

JB. si/hesfris are doubtless brought about by competition with

the surrounding herbage, besides the dampness of the lower

stratum of air which increases the vegetative activity. There is

no competition upon the lofty trees where the epiphytes grow,

and in all probability the air is drier. The strong wind which

often must buffet the epiphytes, too, would probably cause much
damage to long straggling plants like the terrestrial ones.

jB. aiticola has the leaves distinctly bilobed, as is very common
in other epiphytes. This has almost entirely disappeared ia

S, pahistris.

The leaves of B, aporoides are laterally flattened, stiff", recurved,

and pungent, very much like those of some Dendrohium^ but less

succulent. This plant was growing on the tree with the stems

at right angles to the trunk, so that the edges of the leaves

would have been turned up to the light had the plant liad them

flattened in the normal manner, which is perhaps the reason for

their being laterally flattened.

The two epiphytes and B. palustris are real sun-loving plants.

They grow exposed to the full blaze of the sun, and the flowers

of all are somewhat similarly coloured ; the prevailing colour is

white, somew hat greenish in B. aporoides. The tw^o others are

visited by a species of Xylocopa which is very abundant in Sin-

gapore, and nests both in stumps and old timber on the ground

and in the dead branches of taller trees, often very high up. The

bee is certainly not particular as to the colouring of the flowers

it visits; but the white flowers of these two species are xer^

showy and conspicuous. White flowers are fairly abundant lu
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Singapore, and are very characteristic of the taller trees, where
they are exposed to full light. Orange-yellow flowers, like those

o^ Bromheadia sylvestris, on the other hand, are rare; indeed, this

co]ouT occurs almo&>t solely in Cala?ithe curcuUffoides,mmo Globbas,

and a species of Alpinia {A, Bafflc^^iana), all of which grow in

similar localities to the BromJicadia. The same peculiar orange

colour appears in most of the native Grardeuias, the flowers of

which open white, and so speedily turn orange-yellow that it is

rare to see a white flower on the tree.

I would merely suggest that the differences between these

species are rather vegetative than reproductive, and that as they

seem to bear no relation to the fertilizer, which is the same

apparently for all, they are due to change of liabits; and from

the stiffness of the.leav^es and stems and other peculiarities of J3.

palustris, 1 aminclined to suspect it is derived from au epiphytic

ancestor, and its relations are to be sought in a somewhat dilTerent

direction to that in which they are supposed to lie.

Beo:miieai)ia.

Herbse rigidoe, terrestres vel epiphyticse, rhizomate ramoso,

caules ebulbosi comj)ressi ; folia disticha rigida sa^pius lanccolata

obtusa, apice bilobo, raro ensiformia recurva pungentia. Inflores-

centia racemosa, raccmis 1-, 2-, 3- vel multifloris flexuosis gradatim

elongatis, raro congestis brevibus. Bractese persistcutes cymbi-

formes. Flores ssopius spcciosi albi vel aurantiaci singulatim

mtervallis longis expansi. Sepala lanceolata acuta carinata.

Petala paullo breviora atque latiora. Labellum trilobum ; lobi

laterales longiusculi erecti, medius longior atque latior plus

minus obovatus ; calcare nullo. Columna curva elongata, dorso

convexo, ventre exeavato, a labello libera, clinandrium profundum
margine antheram superante. Anthera convexa, margine antico

retuso. Pollinia 2, cerea, semiovata, disco late ovato emarginato.

Kostellum profunde et late emarginatum. Stigma profundum,

grande, Capsula sessilis erecta longa, cylindrica, subteres, peri-

anthio mareescente coronata, segmentis ina?qualibu9, fertilibus

quam steriles duplo latioribus.

Species adhuc notae 4. Malayanaj, a Siamo et Burma ad
Singapuram et insulas Malayanas et Philippinas.

J
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§ 1. Terrestres. Caulibus elongatis, superne longe nudis.

rioresalbi 1. B. palustris.lAiidl.

riores aurantiaci 2. B. sylvestris, n. sp.

§ 2. EpipTiyticcB. Caulibus brevioribus undique foliaceis.

Folia lanceolata plana, apici-

bus bilobis 3. B. aliicola^ n, sp.

Folia equitantia recurvata,

apicibus acutis 4. B, aporoides^ Keichb. f.

Terrestres.

1. BEOMnEADFA PALiTSTEis, Lindl. Bot. Beg. xxvii. 1841, Misc,

184; XXX, 1844, 18; SooJc. Bot. Mag. t. 4001; Wight, Icones,

t. 1740.—B. Finlaysoniana, Beichh.f. in Walp. Ann.vL 630, 882 ;

Miguel, FL Jav. i. 708.—Grammatophyllum ? Finlaysouianum,

Lindl Orel. PI p. 173.

Planta terrestris, caulibus pluribus erectisl-G-pedalibusrigidis

Isevibus complanatis, vaginis foliorum vix oinnino tectis, superne

vaginis dissitis exceptis, nudis. Folia disticba patentia subcoriacea

marginata, obscure viridia, lanceolata obtusa, apice minute bilobo,

mucronulata, superne canaliculata, subtus carinata, striata, rugo-

Bula, 5 uncias longa, 1 unciam lata, vaginis compressis costatis

1^ uncias longis, ore integro; vaginis supremis non laminiferis

apicibus ovatis longius dissitis, quaquaversis. Eacemi flexuosi

gradatim elongati, rhacbide compressa, ad 3 uncias longi. Bractese

cucullatse ^ unciales, acutse. Flores singuli, sessiles, speciosi,

odorati fugaces. Sepala lanceolata acuta carinata alba vel roseo-

tincta, 1| uncias longa, \ unciam lata. Petala breviora, latiora et

obtusiora, 1| uncias longa, § unciam lata, alba. Labellum triiobum

oblongum, 1| unciam longum ; lobi laterales lanceolati subacuti

longi angusti albi, violaceo-venosi prsesertim ad apices; inter eos,

linea elevata, apice rotundato pubescente, flavescenti-roseo punc-

tatOjlobusmediusobovatusoblongus, mucronatus,! unciamlongus,

latus, in medio pulcbreflavus farinosus, marginibus albistenui-

oribus, ad basin violaceo ornatis. Columna | unciam longa, dorso

gibboso, curva, ventre excavate, albo, basi violaceo-punctata.

Margo clinandrii erectus, altus, superne emarginatus. Anthera

subglobosa, apice obtuso, margine antico emarginato. PoUinia

subtriangularia, flava, in disco profunde emarginato sessilia.

Kostellum profunde emarginatum,lobis rotundatis. Stigma bemi-

spbfiericum, magnum. Capsula 2| uncias longa, sessile, \ unciam

crassa, subteres, erecta.
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Distrihution. Cocliinchina. Saigon ! Malay peninsula, Paliang,

near Pekan ! Malacca, Cuming no. 2054 ! Sungei TJdang ! Mt,
Ophir ! Sungei Ujong ! Selangor at Kwala Lumpor ! Singapore,

very common over the whole island. Borneo, Mt. Pennugus,

Teysmann^ 10981 ! Brang {Dr. Ilaviland) ! Sintang {Teysmanrty

8446 !). Sumatra, fide MiqueL Java, Sungei Liat, Teysmann !

Banka, Tei/smannl Blitoeng Tandj, Nandan, Teysmann 11092!

The plant varies very little. There is a very tall form with

stout stems as thick as the little finger, more terete than usual,

wl]ich occurs in more wooded spots ; the leaves of this are usually

more elliptic than the common form, and it has also a little black

pubescence on the rhachis and ovary.

I have ouce met with a peloric flower in which the lip was narrow

linear lanceolate-acuminate, with no lateral lobes, and the raised

median ridge wanting, the edge of the lip being suffused pur2)le.

2. Bromueadia sylvestris, n. sp.

Caules erecti, 1-6-pedales, graciles, debiles, complanati, folia

dissita tenuiora quam in praecedente lanceolata, apicibus ina^qua-

liter bilobis, obscure viridia, carinata, circiter 5 uncias longa, |
unciam lata, terminalia et basalia ut in palustri sine laminis.

Kacemi 1-2 ad apicem cauHs flexuosi iis B. palustris subsimiles,

bracteis distichis cymbiformibus. Plores quam in jB. palustri

Bsepius minores, rarissime visi, aurantiaci, unciam longi. Sepala

lanceolata acuminata acuta carinata aurantiaca. Petala latiora

a^quilonga obtusiora eodem colore. Labellum quam petala brevius

trilobum; lobi laterales erecti oblongi obtusi flavescentes, margine

albo, venis kermesinis ornati, lobus medius ovatus acutus albus

disco elevate flavo-aurantiaco, linea mediana inter lobos laterales

elevata flava. Columna gracilis arcuata flava, basi kermesino-

punctata. Anthera ovata. Clinandrii margo integer.

Singapore. Kranji, in sylvis densis et in locis umbrosis, hie et

illic In Singapura sed rarius.

A very shy flowerer ; but distinguished when not in flower by
the weak stems, often producing leaf-buds instead of flowers, and

the thin texture of the leaves, w^hich are sometimes quite flaccid,

instead of being stiff and hard as in B. palustris. Dried specimens

are not at all easy to distinguish except by the unequal lobes of

the apex cf the leaves, of which, however, I have also seen traces

m B. palustris when grown in dense shade. The colouring of

the flower is unmistakable, and the narrower acute lip will also

easily distinguish it.
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Epijyhyticce.

. 3. BnoMHEADiA ALTicoLA, n. sp. (Plate XLII.)
CsBspitosa, caules copiosi, e rhizomate ramoso exorti, complanati,

1-3-pedales, omnino foliis tecti. Folia patentia, lamiriEe lanceo-

latae loratse obtusse, apicibus bilobis, rigidse, Igete virides, vaginis

articulatse, mox caducae ; yaginae approximatae complanatae striatae

et transversim rugosae, circiter 1^ unciam vel minus lat«, ore

obli^use ; laminae 6 uncias longae, | unciam lat». Eacemi 2-3-

unciales flexuosi, gradatim evoluti, folio supremo approximati,
singuli, rarius 2 laterales additi. Bracteae virides magnse cym-
biformes acutae, | unciam longae. Tlores singuli visi nsB.palustris
minorea, albi, odorati. Pedicellus cum ovario gracilis, 1 unciam
longus. Sepalum posticum lanceolatum acutum, 1 unciam longum,

\ unciam latum, lateralia lanceolata paullo obliqua acuta carinata.

Petala lorata lanceolata subobtusa paullo breriora. Omnia alba.

Labellum | unciam longum angustum trilobum ; lobi laterales

angusti lanceolati acuti albi, apicibus violaceis, linea mediana
elevata apice (ad basin lobi medii) abrupte rotundata obtusa,
flava

;
lobus medius ovatus subacutus, medio elevate callosoflavo,

marginibus et apice albis. Columna crassiuscula, curvula, basi

baud anguslata, dorso rotundato, ventre excavate albo, marginibus
purpureis. Clinandrium parvum, margine dorsali ovato integro
obtuso. Eostellum profunde bilobum, lobis obtusis incurvis.
Anthera alba minute pustulosa, late ovata apice obtusa, margine
antico profunde emarginato (anthera ferme biloba). . Polliuia
ovata triangularia flavescenti-alba, 2, dorso excavato ; discus tri-

angularis emarginatus tenuis, latus, brevis. Stigma profunduni,
ad marginem inferiorem 2 lobi parvi, quasi lobi rostelli. Stelidia

brevia obscura. Capsula subteres, sessilis, erecta, triuncialis, una
rima fissa.

Smgapura in arboribus vastis alte crescens, csespites magnas
formans, ad Bukit Timab, Jurong, et Bukit Mandai, etiam in

Selangor ad Kwala Lumper. Saepe faciliter visa, difficillime

collecta.

4. Bromheadia apoeoides, EeicJih. Jtl., Otia Samhurg. i.

p. 44; Parish in Mason's Burmah, ii. p. 72.

Csespitosa, caules perplurimi complanati, dense crescentes rigidi,

4-unciales. Folia rigida ensiformia equitantia recurvata, 4 uncias

longa, I unciam alta, obscure viridia, vagi«is articulata, vaginis
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w

complanatis, ore obliqua brevibus. Hacemi congest! brevissimi

termiuales vlx f unciam longi. Bractese mox siccae bruuueae lan-

eeolatse. Floras albi vel virescentes fugaces singulatim expansi,

quani in ulla specie minores, Sepala lanceolata jequalia acuta,

baud carinata, polita, flavescentia, unciam longa- Petala paullo

breviora pallidiora, vena central! elevata. Labcllum petalis aquans,

tenue, | unciam longum, oblongum panduratum (explanatum)

;

lobi laterales obtusi, linea mediana elevata ante basim lobi medii

desiuit, apice aurantiaco; lobus mediua tenuis, margine crispo,

oblongus obtusus albescens, maculis duabus purpurasceatibus ad

basim, callo sputbulato vix elevato flavo centrali. Columaa gracilis,

alba, vix curva, dorso rotundato, ventre piano vix excavato, superne

aubito dilatata ; stelidiis latis rotundatis, margo clinandrii emar-

ginatus. Pollinia parva flava subtriangularia ; discus maximus

quadratus profunde et late emarginatus. Eostellum profunde

exsculptum, lobis magnis triaagularibus. Stigma magnum,
margine inferiore integro (^. e. sine lobis). Antbera minima lata

couica nee pustulosa, apice rotundato, margine antico ernargiaato.

Burmah ad Tenasserim, Parish.

Singapura, in summo arbore vasto {Hopea^ sp.) cum Bromheadia

alticola. Ad Jurong crescens !

Planta Parishiana mihi nunquam visa, sed ex descriptione

planta Singapuriana mihi videtur omnino eadem.

DESCRIPTION OF PLATE XLII.

Bromhcadla alticola^

Fig. 1. Entire plant (much reduced).

2. Portion of a stem (natural size).

3. Lip (enlarged).

4. Column (enlarged).

5. L^pper part of column (enlarged).

6. Capsule (nat. size).

7- Transverse section of capsule (enlarged)

8. Pollinia, back and front view.



340 MH. U. N. RIDLEY O^ TWO ]!^EW GEKERi.

/

Ou two New Genera of Orobids from the East Indies.

By H. N. EiDLEY, M.A., F.L.S.

[Eead 2nd April, 1891.]

(Plates XLIII. & XLIV.)

Or the two curious plants which I herewith describe, one, Zeu-

colena, was found growing in Malacca ; the other I obtained

through the courtesy of Drs. Treub and Burck from the her-

barium at Buitenzorg, it having been collected many years ago

in Amboyna by Teysmaun.

Leucolena, n. gen.

Herba fragilis, tenuis, saprophytica, rhizomate elongato fus^i-

formi-tuberoso, horizontal! in humo profundo radicibus paucis

gracilibus. Caulis erectus aphyllus gracilis, vaginis paucis

dissitis. Eacenius pauciflorus, flores parvi explanati. Bracte^

lanceolatse, ovatae, parvae. Sepalum posticum lanceolatum obtu-

sum, lateralia connata apicibus liberis, obliqua falcata obovata

obtusa sub labello supposita. Petala qnam sepalum posticum

latiora ovata apice rotuadata, sepalo postico adnata usque ad

dimidium longitudinis. Labellum basi angusta lamina late ob-

ovata triloba; lobi laterales deflexi lati obtusi, medius dentifor-

mis brevissimus. Columua libera erecta, stelidiis longissiniis

decurvis linearibus subacutis arcuatis. Anthera filamento lon-

giusculo, plana ovata truncata quadrata papillosa. Pollinia 2

aurantiaca piriformia subgranulosa, latere uno canaliculato,

disco quadrato truncato unico. Stigma baud profundum. Kos-

tellum truncatum retusum.

Species unica.

Leucolexa okxata. (Plate XLIII.) 9-12-unciali3, caule

olivaceo, floribus parvus ad 7, sepalo postico et petalis olivaceis

medio obscurioribus, sepalis lateralibus olivaceis striis duabus

obscurioribus, basi roseis. Labellum album, medio elevate

violaceo, | unciam longa et lata. Colurana alba.

This remarkable little plant was found growing upon a path

recently cut tbrougb the dense forest of Bukit Sadanen in

Malacca, Owing to the clearing of the wood, a number oi

Saprophytes had appeared on the path ; among them were Scia-

phila tenella^ Blume, SaJomonia aphylla^ GymnosipTion horneense^

Benn., and an undescribed species of Zerafiorchis. Leucolena^

vhich grew witb these plants, seemed to be very local, and I
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could only find two plants ; but it was well known to the native
(a Jaccoou) who accompanied me, as one of the innumerable
plants used by women medicinally after confinement.

I am quite unable to suggest any affinity for this plant. That
it should be classed with Vandese appears to me certain from
the structure of the pollinia, which are, however, rather more
granular in texture than is usual. The adnation of the petals

and dorsal sepal and connation of the two lateral petals are re-

markable
; but the singular development of the stelidia is the

most striking characteristic of the genus. The stelidia are very
much of the shape of the rib of some animal, with a small pro-

cess rising from the curved portion corresponding to the tubercle

of the rib. They curve downwards, and reach nearly to the foot

of the column, and probably act in some way as guides to the

insect fertilizer; for the flower is so expanded that some such
arrangement is required to direct the insect towards the stigma
and pollen-masses. The lateral lobes of the lip are deflexed, the

centre being raised, and the minute middle lobe is curved upwards.
Although the sepals and petals are inconspicuous and dull in

colour, the bright violet spot in the centre of the lip and the
broad white edge make this plant really pretty.

Glossorkyj^cua, n. gen.

SufFruticosa, gracilis, ramosa, caulibus teretibus virgatis nu-
tantes, pedales vel ultra, vaginis foliorum undique tecti. Folia
pUira, vaginis ad | unciam longis, atro-brunneis, undiquepustulosis,

ostiis integris, setis brunneis erectis munitis ; laminis linearibus

acuminatis crassiusculis carinatis atro-punctatis. Flores tcrmi-

nales, singuli in apicibus ramorum sessiles, speciosi, majusculi,

tenues. Bractea lanceolata, ovarium breve ^ unciam longum am-
plectens et celans. Sepala lanceolata acuta, lata, venosa, Petala

latiora paullulo breviora. Labellum perparvum subtrilobum
ecalcaratum; lobi luterales rotundati erecti, medius sublanceo-
latus obtusus. Columna brevis crassa, clinandrium valde pro-
fundum, margine trilobo denticulato.' Anthera obiongaquadrata
antice truncata unllocularis, carina brevi in medio loculi vix

elevata. Pollinia adhuc desunt. Eostellum linguiforme per
longum porrectum carnosum, apice profunde bifido. Stigma
transversim latum oblongum, marginibus incrassatis. Capsula
brevis oblonga. Columna incrassata et perianthio marcido
coronata. Bractea sicca involuta.
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Glossorhtncha AMBOTNENSis. (Plate XLIV.) Caules pedales,

foliis tecti, vaginis | unciam longis, laminis unciam longis, y^

unciam latis,carnosulis, Flores 2 uncias lati, albi visi, ovario sessili

I unciam longo. Sepala -| unciam longa, y\ unciam lata. Petala

\ unciam lata, sepalis paullo breviora. Labellum basi depressa,

margine depressionis incrassato quasi calloso. Capsula f unciam

longa flava.

Amboina, Mount Salhoetoe, Teysinann in Sort. Bogor.

Tbia remarkable plant does not at first sight appear orchidaceous

at all, on account of its curious habit. I regret that I have been

unable to find any pollinia in the specimens in my possession which

might throw some more distinct light on the affinities of the genus.

The shape of the rostellum argues a long pedicel with a large

gland ; and from this and other points I imagine it will prove to

be Yandeous, and probably of the section Sarcanthese. The

most noticeable peculiarities in its structure are the singularly

large tongue-shaped rostellum, the exceedingly small lip, and the

bristles on the edge of the mouth of the leaf- sheath on the side

opposite to the lamina. The habit, too, is peculiar, at least in Old-

World Orchids ; and I do not remember any thing exactly like it.

With this orchid in Teysmann's collection were also many
specimens of Coelogyne JRumpMi^ Lindl., CorymhorcMs veratri-

folia^ Blume, an ^ria of theybZ^os« section, and a species of JBulho-

phyllum. The general facies of the Amboinese orchids such as

are known is Papuan, and very distinct from those of the

Malayan region.

DESCRIPTION OF THE PLATES,

Plate XLIII.

Leitcolena ornata^ n. sp.

Fig. 1. Complete plant, natural size.

2. Dorsiil sepal and petals, from the back, enlarged

3. Lateral sepals, enlarged.

4. Lip.

5. Column, front view.

6. Column, side view.

7. Pollinia, front view.

8. Pollinia, back view.

Plate XLIV.

Glossorhyncha amboinensis, n, sp.

Fig. L Complete plant, natural size.

2. Portion of vagina of loaf with lamiua, enlarged.
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Fig. 3. Column and lip (anther removed).

4. Side view of column with anther.

5. Front view of column with rostellam raised, aud stelidia pushed

outwards, enlarged.

6. Anther, front view, enlarged.

7. Anther, back view, enlarged.

8. Capsule, a little enlarged.

^
. / .

Observations orr the Protection of Buds in the Tropics. By M.
C. Potter, M.A., F.L.S., Lecturer on Botany and Biology

at the Durham College of Science, Newcastle-on-Tyne.

[Read I9th June, 1890.]

(Plates XLV.-XLVIII.)

The conditions of climate in different parts of the world with

which vegetable life has to contend are so varied, and at times

so adverse, that plants are endowed with special means to pro-

tect their tender parts in the extreme cases of either heat, cold, or

drought. Young leaves and buds are, in the majority of in-

stances, very tender and susceptible to the deleterious effects of

the changes of atmospheric conditions under which they live.

Hence in cold and temperate regions, where winter and summer

alternate, the young and tender buds require protection during

the winter, and are therefore protected by means of catnphyllary

leaves and stiptiles against the cold. But, on the other hand, in

tropical countries the delicate young leaves need protection both

from a dry atmosphere and also from the direct rays of the sun

until they are sufficiently developed to resist them. Wiesner*,

Feist t, Hofm.eisterJ, and Groebel § have described special con-

trivances by means of which the buds of various plants are pro-

tected during the winter from the frost and cold- Treub !l
has

shown the importance of special means of protection against

unfavourable conditions in the Tropics, and has given several

instances of such protpction. Lately, while residing in Ceylon,

I had an opportunity of observing some of these means of pro-

* ' Elemente der wissenschaftlichen Botanik/ vol. ii.

t *' UeberSchutzeinrichtungen derLaubknospen dicotyler Laubbaume

I Ilofineister, ' Physiologsche Botanik/ Bd. i.

II

Beitrage zur Morphologie u. Physiologie des Blattes," Bot. Zeit. 1880,

;]
Handelingen van het eerste Nederlandsi^h IS'atur- en Geneeskundig Congrtss,

Amsterdam, 1887, p. 130. Bot. Centralbh 1888.
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tection against heat and drought; and I now propose to give an

account of the special contrivances whereby the safety of the

young leaves is ensured and how they are protected during their

early growth from the direct rays of the sun, and thus saved

from harm or partial destruction.

Por the purposes of description it will be convenient to con-

sider these special protective coatrivaucea under the following

four heads, viz.

:

1. Protection by means of stipules.
m

2. „ „ position assumed when young.

3. „ „ shade from older leaves.

4. „ „ gum.

1. Protection It/ Means of Stipules,

Artocarpus.

The two species of Artocarpus, namely A. integrifolia^ L., and

A. incisa^ L., both of which grew in the Koyal Botanic Gardens

at Peradeniya, Ceylon, supplied abundant material for the inves-

tigation of the use of the stipules in protecting the young leaves*

In A. incisa the stipules of a leaf, as is well known, together

form a hood which completely envelops all those leaves which

develop subsequently to itself (PI. XLV. figs. 1 A and B, a)

upon the same shoot, and thus a stipular hood alternates with

every^ leaf. In this plant, therefore, we have an excellent oppor-

tunity to determine whether the stipules are protective or not; and

if they are protective, to what degree the leaves enveloped by the

hood would be injured by its removal and by the consequent

exposure of the developing leaf to the external atmosphere. For

this purpose I removed the stipular hood from several young

shoots at a time when the hood was exposed to the air and still

covering a young leaf, taking care not to injure the enclosed leaf.

These young leaves were then allowed to grow, but, consequent

upon their too early exposure, they never attained their full and

natural size, but were imperfectly developed and permanently

deformed. Three of these injured leaves I selected, and at

the same time photographed with them a perfectly developed

and natural leaf These four leaves have been accurately repro-

duced in fig. 2 (PI. XLV.), in which A is the perfect leaf, and

B, C, D the injured ones. A comparison of B, C, D with A
proves the necessity of protection by showing to what an extent

the leaves were injured by the removal of the stipular hood, and,
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further, shows what an important part this [)]ay3 in the life of the

plant, in providing such protection. It will be noticed that these

prematurely exposed leaves have suffered a variable amount of

injury; and this can, I presume, be explained by the fact that

they grew upon different sides of the tree, and thus were un-

equally exposed to the injurious influences of the sun. On the

side which was exposed to the suu, one would naturally expect

the leaves to suffer the greatest amount of injury, while those

on the opposite side would be less injured, and this is well

exemplified in the leaf C ; this grew on the south side, and is

more imperfectly developed and more deformed than either B or

D ; these latter grew upon the sides of the tree ei^joying a

greater amount of shade, and were therefore, to some extent,

protected by the other foliage of tlie tree.

It may be noted that when the stipular hood was removed and

the leaf which it covered exposed to the air, in each instance

the young leaf was quite normal, and, up to this point, perfectly

developed. After the removal of the stipular hood, the young

leaf being deprived of its protection, the terminal parts of the

leaf, as well as the margins of the lobes, grew in^perfectly, owing

to the deprivation of suflBcient moisture in these parts, which are

the furthest removed from the source of water supplied to the leaf

by its petiole; and since one of the necessary conditions of

growth is the turgescence of the growing cell, the cells at the

margin of the leaves, being dried up, were consequently killed.

'

It may be remarked that, although the majority of trees ceased

growing and producing leaves during the dry season, and also

that some trees shed their leaves during this period of the year,

yet Artocarpus incisa continued to produce new leaves during

this season ; and it does not seem unreasonable to suppose that

triis may be accounted for by the existence of the protective

stipular hoods.

HEPTAPLEtJRUir.

- A good example of protection by means of stipules is afforded

by the species of the genus Heptapleurum, one of which we will

describe. This plant was growing in the Botanical Gardens at

Peradeniya; but since it had never flowered, its species had not been

determined. In this species oilleptapleurum (fig. 3, PI. XLV., and

PI. XLVI.) the petiole is broadly inserted upon the stem, and at

the insertion of the petiole the stipules of each leaf are connate

and form a conical projection (fig. 3, C, PI. XJ^V.) which rises from
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the base of the petiole on its upper surface. This projection is

concave on the side nearest the stem and fits close to it. The

projections at the apex of the stem are considerably longer than

the young internodes, so that they arch over and cover up the

growing-point with its undeveloped leaves (fig, 3, A and B, PI.

XLVI.). In this manner the young buds and leaves are com-

pletely covered up, and hence are protected from the heat of a

tropical sun.

Cai^arium zETLAis^icuM, Blume.

The large tree Canarium zeylanicum, Blume, is endemic in

Ceylon, and gives a striking example of one of the contrivances

in use to protect young buds. A drawing of a branch of this plant

is given in fig. 4, A (PI. XLVI.), in which it is seen that C. zey-

lanicum has imparipinnate leaves, and at the base of the petiole

two scales are placed one on each side (fig. 4, A, a). It is with

these scales tliat we are concerned. If we turn our attention to

the growing-point of the branch (fig. 4, A), it will be noticed that

it is covered over with a series of scales. The scale in its

young condition (fig. 4, B) is an ovate expansion, concave on the

inner side, and in this stage it covers over the grow'ing-point

;

soon, however, it commences to expand laterally, and begins to

develop the young leaf at its apex (fig, 4, C). This process

continues (fig. 4, D) until the leaf and scales are fully expanded

(fig. 4, E). Like the stipules in Wormia below described, these

scales are cast off as soon as they cease to have any protecting

function, and leave behind them scars (fig. 4, A, h) upon the sides

of the petiole.

By means of these scales the growing-point of each branch is

covered over and protected, and the scales not only protect the

growing-point, but they also afford protection to the young and

growing internodes. In: the drawing of the apex of a branch the

scales are drawn separated from the internodes for the sake of

clearness, but in the natural condition the scales clasp round

the internodes and so protect them.

WOKMIA.

Among the Dilleniacea) the protection afforded to the bud by sti-

pules is well pronounced in the genus Wormia. Treub has already

called attention to the means of protection in W. oclireata^ Teyam.

& Binn., but has not given a detailed account ; and since the con-

trivance for protection is rather different in this species from
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W(
4

not be superfluous.

The leaves of W. triguetra are elliptical, with condupllcate

venation, and are supported by a petiole about half the length of

the lamina. The stipules are ligulate, as long as the petiole and

adnate to it, and so form wings on each of its sides, which extend

from the base of the lamina to the insertion of the petiole upon

the stem. Tlie stipules, when young, arch over and cover up

entirely the leaf which Avill be developed next in succession

until it is ready to unfold, and so the young and unexpanded

leaves are effectually protected. This will be better understood

if we trace the life-history of one of the leaves. We will com-

mence at tbe stage when the young leaf is entirely covered up

(fig. 5, A, PI. XLYII.) : in this stage it is noticed that the petiole

is swollen (fig. 5, A, a) on its upper surface ; and this swelling is

caused by the stipules of the expanded leaf arching over and

covering up the next youngest leaf. At the stage a little more

advanced we see the youug leaf, still unexpanded, just emerging

from the covering stipules (fig. 5, B). Tlie young leaf in this

condition is nearly as long as the petiole of the leaf which waa

developed immediately before it, so that the young leaf is entirely

covered over. The next stage (fig. 5, C) shows the leaf after it

has completely emerged from the stipules and is just beginning

to expand. The leaf is now strong enough to resist the ordinnry

external conditions, and soon attains its full development. Its

petiole (fig. 5, C), it will be noticed, has a similar swelling to the

one already described ; this is caused in the same manner by ita

stipules covering over the next youngest leaf, and so on. Thus

the same story is repeated for every leaf, and each leaf in turn

has tbe benefit of stipular protection from an older leaf.

The hi.story of the stipules after they have served as protecting

or-ans is interesting. At first, that is while they are covering over

a young leaf, they are green; but when the leaf has emerged

from them, they soon turn brown and wither, and are of no further

use to the plant. The stipules, therefore, are cast off, the sepa-

ration of petiole from stipule commencing at the base of the

petiole and proceeding to the lamina (PL XLVII. fig. 5, B and D).

This separation proceeds until the stipules are complete y

separated from the petiole ; they then fall off, and consequently

two Ion- scars are left on each side of the petiole, showing where

the stipules had been.

LINN. JOURN.—BOTANT, TOL. XXVIII. 2 P
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Sabcocephaltjs.

One of the chief characteristics of the Order Eubiace^ is the

presence of stipules, and hence in this Order one naturally looks

for some examples of their use as protective organs.

The example we have chosen for description is Sarcocephalus

escujentus^ Afz. In this genus, and in many genera of the

^uhiacese, at each node two leaves opposite to each other are

borne, and also two stipules alternating with them, and these

stipules successively cover over the growing-point (PL XLVII.

fig. 6, A). This is better seen when one stipule has been removed

(fig. G, B) and the growing-point deprived of half its protective

covering. Each pair of leaves is in this manner covered up

until they are sufficiently developed to be allowed to expand. The

stipules are deciduous, and fall off when their protective function

is accomplished.

2. Protection 'by tJie Position assumed hy Young Leaves.

One of the external harmful conditions against which young

leaves have to be guarded is, as we have already seen, the heat

of the sun. Now the amount of heat received by a given surface

from the sun varies directly as the sine of the angle which the

incident heat-rays make M'ith the given surface ; so when a leaf

is placed horizontally and the sun is vertically over it, the leaf

receives the maximum amount of heat (because sin 90'^=1); and

in the Tropics one notices a great many leaves which are burnt

or scorched by being placed in a horizontal position. But, on

the other hand, when a leaf is placed vertically and the sun is

directly over it, the leaf receives the minimum amount of heat

(because siuO^=0). Hence we find that many leaves, when they

are young and still growing, are placed in a vertical position.

The arrangement above explained to guard a leaf from excessive

heat can be well studied in many of the Palms ; and from among

iferd)

illustration.

A fully developed Cocoa-nut leaf is pinnate, with each pinna

V-shaped, the apex of the V pointing upwards ; but when quite

young each pinna is folded, so that its halves lie flat upon each

other, and all the pinnae are closely pressed together upon each

side of the rhachis, and the whole projects vertically upwards like

a pole from the apex of the tree. In this condition the leaf
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remains until nearly full-grown, its vertical position affording it

sufficient protection. But as the pinnse of the leaf become
stronger, they expand gradually and open out ; for a considerable

time, however, the rhachis remains vertical, but as time goes on
it gradually bends over and assumes first a horizontal position,

and then sinks until it hangs downward against the sides of the

tree. When in the horizontal position I have often seen the

pinnsD very much scorched and destroyed by the sun.

The Monocotyledons afford very many instances of this kind of

protection, among w^hich we may mention the Aroidere, Musa,

Canna, Palmse, Agave^ &c, ; among the Dicotyledons, too, we
find many similar instances. Treub* has already drawn atten-

tion to the protection gained to species of JS?*ownea and Jo?iesia,

and to Amlierstia nohilisy Wall., by their young leaves hanging

down when young; and to these we may add Durio zibethinus,

Linn., and Galactodendron utile^ Ilumb, & Bonpl.

3. JProtection from Older Leaves.

When any leaf has become strong enough to resist both the

sun's heat and the deleterious atmospheric conditions, it is not

surprising to find that it should be made useful in protecting

younger leaves; and so I have been able to find instancesWhere

the older leaves overlap to form a kind of shield to roof over and

so protect the younger leaves, or are of such a shape and assume

such positions that they are able to play a very important part in

protecting younger leaves.

A very good, example illustrating how older leaves can be so

arranged as to effectually cover over the young leaves and

gro\Aing-point is found in TJvariaj^urpurea^ Blume. A front and

also a back view of a shoot of this plant is shown in fig- 7, A
and B (PI XLYIII.), where A is the front view and B the back

view of a similar shoot. The shoots themselves are in this plant

slightly inclined to the vertical, so that by this means the older

leaves are protected from the sun's heat. On examining the

front view (fig. 7, A), we see that the three leaves a, J, c are so

arranged that they completely cover over the growing-point and

its younger leaves, so that these latter are completely shielded;

while the back view (fig. 7, B) shows how the younger internodes,

with their smaller leaves, are hidden behind the large leaves.

The young leaves, as they attain to their mature size, assume the

* Bot. Centralbl. toI. xxxv. p. 239.

2f2
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same relative positions, and so protect other young leaves, and

so on.

Galactodendron utile affords also an example of this mode of

protection, the young and tender leaves being protected by

older ones ; and further protection is also gained by the tender

leaves assuming a vertical position until sufficiently strong to

resist the atmospheric conditions*

GOSSTPIUM.

• Another very interesting case of older leaves protecting the

younger ones is found in the various species of the genns Gos-

st/pium. In this genus the leaves are cordate, with rather long

petioles, which, for some time after the leaf has expanded,

assume a position only slightly inclined from the vertical; the

lamina forms an acute angle with the petiole, and is so arranged

that in the young condition it hangs nearly vertically (PL XLVII-
fig. 8, A, h) downwards ; thus the lamina of each leaf makes an

E

acute angle with the axis of the branch on which it is borne

In this way each leaf, in its turn, stands nearly over the actual

growing-point (fig. 8, B and C), and shades all leaves younger

than itself; and here we see the advantage which these plants

gain from the cordate base of their leaves, namely, that the

lamina being continued backward is able more effectually to

shade the growing-point. The manner in which the growing-

point can be shaded is seen in fig. 8, B and C, which are taken

from photographs ofliving plants in which the camera was placed

directly over the shoot. In fig, 8, B, the young leaf b is partially

seen; but all leaves younger than h and the growing-point are

invisible, and hence completely shaded ; and in fig. 8, 0, the leaf

a entirely shades the growing-point.

Begokia.

A still more interesting case of this kiud of protection is

found in the genus Bejonia. The leaf of the Begonias, it is well

known, is unsymmetrical (PL XLVIII. fig. 9, A), the want of sym-

metry being caused by the base of the lamina being semicordate ;

one side of the base is largely developed, while the other side

remains almost undeveloped. Just as in the case of Gossypium

previously described, the leaves are so arranged that the lamina

of the older leaves shades over the younger ones. Fig. 9, C,
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which is a drawing of a branch in a vertical position, shows

the arrangement of the leaves, and how the leaf c is efEectually

shaded bj the leaves a and h ; and fig. 9, B, which is taken

looking straight down upon the apex of another shoot, shows

how efiectually all the leaves younger than y are shaded and

protected, and at the same time how the leaf /* receives a con-

siderable amount of shade and therefore of protection.

I investigated manj species of begonia growing wild, and

always found the same result, namely, that the leaves were so

arranged that the young leaves received a great deal of shade,

and that the peculiar shape of the old leaf helped considerably

in shading the younger leaves.

We have now an explanation of the curious shape of the

-B<?yo«m-leaves, viz. to take part in the protection of younger

leaves ; and although this peculiar shape may have some

other function, yet at all events it is useful as an organ of

protection.

In many species grown in greenhouses in this country this

arrangement is not clearly marked, the leaves being drawn to

one side according to the prevailing direction of the light, while

in its natural state the plant would be equally illuminated on all

sides.

4. Protection hy Means of Gum.

Treub, in the paper above quoted, mentions Tahern^montana

and Lactaria as genera in which the buds are protected by mer.ns

of a gummy secretion which covers over the growing-point, and

to these we may add various species oi Gardenia and Lasianthera

apicalis^ Thw.

The case of Taberncemontana dicTiotoma, Eoxb., is especially

interesting. The buds of this plant are covered over with a gum
which does not completely harden, but remains in a semifluid

condition ; and as the leaves previously covered up grow and

expand, the gum remains attached to their edges and stretches

as a thin film between them ; and so the next youngest leaves

are for a certain time enclosed in a small four-sided chamber,

two opposite sides of which are formed by two leaves, and the

other two opposite sides by a thin film of gum. This gum is

eventually ruptured and the same process is repeated.

I had intended to have worked out completely the secretion of
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gum in these plants ; but on my return to England I found that
my friend Mr. Percy G-room had already done considerable work
on this part of the subject. I therefore gave to him the material
necessary to finish his investigations.

DESCEIPTIOX OF PLATES XLV.-XLVIII.

Fig. 1. Artocarpus incisa. A, a shoot showing leaves and stipular hood (a).

E, end of a shoot showing leaf and inflorescence (h) just emerging from
tlie stipular hoods («).

Fig. 2, Artocarpus incisa. A, perfect leaf. B, C, D, leaves damaged by the
sun when stipular hood has been removed.

Fig. 3. Heptapkurum. A, shoot with leases. B, shoot showing growing-
point protected by the stipules. 0, base of petioles with stipules.

Fig. 4. Caiiarium zeylanicum. A, end of a shoot, showing protective scales.

B, C, D, E, drawings showing the development of a leaf.
Fig. 5. Wormia triguctra. A, end of a shoot with young leaf enclosed in the

stipules at a. B, young leaf just emerging from stipules. C, young
leaf fully emerged. D, drawing showing the stipules being castW.

Fig. 6. Sarcocephahis cscidenius. A, slioot with leaves and growing-point
covered with stipules. B, growing point with one stipule removed.
C, a stipule.

Fig. 7. Uvaria purpurea. A, front view of a shoot. B,' back view of a
shoot.

Fig. 8. Gossi/jnum, A, shoot seen in an erect position. B and C, shoots, seen
from above.

Fig. 9. Begonia. A, leaf. B, shoot, seen from above. C, shoot seen in a
vertical position.
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On Lichens collected inythe Colony o£ Victoria, Australia. By
Eev. F. E. M. WiLBON-. (Communicated by W. Caeefthers,

Esq., F.R.S., F.L.S.)

[Eead 16th April, 1891.]

(Plate XLIX.)

!N"o previous paper has been published on the Licbens of Victoria,

so far as tbe writer is aware ; and, with the exception of a few

specimens in the Melbourne Botanical Museum named by Krem-

pelhuber and J. Mueller, and a few collected along the coast by

various persons and named by Nylander and others, the lichen-

ology of Victoria has hitherto been a blank. The paucity of

previous information will account for the large number of species

and varieties which are here named as new.

The microscopical examination in every case was made with a

good magnifying-power of 275 diameters, from which the drawings

have been enlarged to 1000 diameters. In these examinations

it has been found that the spores of Victorian Lichens are

usually smaller than those of the same species described by

European lichenologists. It should be mentioned, however,

that most of the plants examined were gathered during a cycle

of abnormally dry seasons, and that the spores of at least some

Lichens gathered after a continuance of wet weather proved to be

nearly half as large again as those from specimens collected in

the same spot after a drought.

In determining the species much help has been obtained from

the Lichen herbaria in theMelbourne Botanical Museum, especially

from Hepp's collection, and from the specimens authenticated by

J. Mueller. Besides which the following authorities have been

consulted :—Acharius's ' Lichenographia Universalis,' 1810, and

•Synopsis Methodica Lichenum,' 1814; Nylander's 'Synopsis

Methodica Lichenum,' 1858; Leighton's 'Lichen Flora of the

British Isles,' 3rd edition, 1879; Hooker's 'Handbook of the

New Zealand Flora'; and various papers in the Linnean Society's

Transactions during many years.

Fam. I. BTSSACEiE.

It is probable that there are representatives of this family

which have eluded observation from their obscurity and their

close affinity to the Alga). It is only after much perplexity and
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repeated comparison with Hepp's specimens and dra\Yings that

the following species lias been classed with the Stigonematax

1. Stiugnema ephebeoides, J^. Wils.^ sp. nov. (PI. XLIX.

fig. 10
Thallus fusco-ater opacus pulvinato-contextus filiformis tenel-

lus, subsecundc-ramosus, prassertim ad apicem. Alt. ad 3 mm.,

crass, ad '1 mm, adtingens.—Habitat super saxa granitiea sub-

alpina in Mt. Macedon (alt. 3400 ped.).

Cortex e membrana tenuissima olivacea constat, per quam vis?e

sunt, saltern in ramulis juvenilibus, cellula? transverse ordinatse,

granula gonima 1-8 vel plura eontinentes. Eamuli senescentes

minus translucidi, atque a granulis plus prominentibus magis

rugulosi facti sunt. Granula gonima dilute oli\ aceo-virentia sunt,

et magnitudine formaque valde diversa, plerumque *01 mm. diam.

Supra thallum et concolora et mox separabilia inveniuntur organa

minuta lenticularia, -2 mm. diam., quorum textura videtur eadem

quse thalli,

Fig. 1 exhibet ramuli thallini apicem.

Fam. II. COLLEMACEI,

This family is well represented in Victoria, considering the

dryness of the climate. Twenty-three species have been found,

of which eleven seem to be new to science. Of the rest four are

new varieties. One of the new species has been assigned to

'' ' "3 obsolete genus Ohryzum, owing to its unmistakably

endocarpoid apothecia and its cellular thalline cortex. Some of

this family are abundant enough, especially Lichina confinis,

Leptogium olivacenm^ L.tremelloides var. azureum, L. Vidorianumy

and L. BtirgesdL It is notable that the Victorian Collemata

belong chiefly to the narrow-sporcd section {SynecliohlasUis) of

that genus, which is usually the least numerous.

2. LiCHIXA COXFINIS, AcTi.

Frequens supra scopulos maritimos ad mare Australe et ad

sinum Port Phillip, aqua marinu inundata.

3. Synalissa miceococca, Born, et Nyl.
Abundans supra muscos et rupes subalpinos in Mt. Macedon

(alt. 3100 ped.).

4. CoLLEMAPLrMBEUM, jP. JF/?^., sp. nov. (PL XLIX. fig. 2.)

Thallus plumbeus parvus complicatus membranaceus rotundo-

lobatus, lobis undulatis. Apothecia minuta sjepe couferta rufo-

Wallroth
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brunnea sessilia plana, inargine thallino ciucta. Sporse ellipsoideo-

fusiformes, 5-septatae, adhuc longitudiiialitcr divisae, long. "02 inin.,

lat. '004 mm. Granula gonima oblongo-globosa, long. *003-"005

mm. moniliformiter concateiiata, iodo vinose lutea. Gel. hvm.
lodo eaerulea.—Habitat supra muscos ad arboris corticem iu

Wai

Fig. 2. Spora.

Wih
(PI. XLIX. fig. 3.)

Thallus ater mediocrls, ad diaui. 1'5 poll. attingenSj complicato-

squamosus, ambitu lobatus crassus cartilaginous graoulato-

corrugatus. Apotliecia atra vel obscure rufa vel interdum albida,

tnargine thallino integro cincla, ad diam. 1 mm. attingentia.

^porse ovatse vel fusiformi-ovatse uno vel utroque apico acuminatre

3-4-loculatce, long. •018--02(> mm., lat. -OOo^-OOG mm. Thecie

clavatae, iodo intense cierulere. Parapbyses graciles confertse.

Habitat ad rupes calcareas maritimas in AVarrnambool.

Fig. 3. Spora? tres.

6. COLLEMA (§ SlJVECHOBLASTUS) CONGESTUM, F. WlU.,

sp. nov. (PJ. XLIX. fig. 4.)

Thallus ater vel atro-fuscus, parvus, lat. poll, attingens, carti-

lagineus diU'ormi-lobatus, lobis rotundis undulatis ambitu elevatis

incrassatis crenatis. Apotliecia atra vel pallide aut obscure rufa,

mediocria, diam. 2 mm., plana margine iucrassato cincta, demum
convexa immarginata. Sporse cylindricse vel ellipsoideo-cylin-

dricae, interdum curvatae, sa^pe apieibus acuminata?, simplices vel

^luiseptatge, 2-5 loculos continentes, long. *017 mm., lat. "0035 mm.

Paraphyses crassa) inarticulate. Gel. bym. iodo cserulescens,

protoplasma theearum intense cseruleum. Granula gonima

in alveolis oonglomerata iu quovis 2 vel 3 vel pluria, non

nioniliformia.—Habitat supra muscos &c. ad rupes calcareos

niaritimos iu AVarrnambool.

Fig. 4. Sporse quatuor.

Nvl
Haud infrequens in locis variis.

8. COLLEMA NIGBESCENS, Ach.

Haud infrequens, saepe socium C. glaucopldTialmi,

9. CoLLEMA LEUCOCABPUM, Tai/l. Sf IIooTc.

Frequens ad arbores et rupes in locis variis.
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Malta

thecia. Sporse long, circa "03 mm.—Habitat ad arbores prop©

lacum Wat Wat, Gippsland.

11. COLLEMA (§ SxNECnOBLASTUS) SeNECIONIS, F. WUs.,

gp. nov. (PL XLIX. fig. 5.)

Thallus viridis aut fusco-virens aut olivaceus, subtus cjcruleo-

virens, tenue membranaceus, leevis nitidus aut nitidiusculus vel

ssepius granulato-rugulosus, mediocris, 2-3 poll, attingens,

rotundo-lobatus, lobis imbricatis undulato-crispis margine adscen-

denti. Apothecia rufa vel testaceo-rufa mediocria, circa 1 mm.
ssppe conferta plana vel convexiuscula, margine tballino tenui

integro cincta. Sporae elongato-fusiformis rectse vol arcuatae vel

spiraliter contortae, 3-9-septata?, long. •03-'05 mm., lat. '004-

*008mm. Gel. byra. iodo caerulescens. Gran, gonima oblonga

vel reniformia, long, 'l-'2 mm. vel subglobosa, diam. circa

•1 mm.—Habitat ad corticem Senecio7iis Hedfordii in ramis

borizontalibus vel truncis inclinatis, raro et nonnibil minus ad

corticem Prostantlierce lasiantJii^ in Mt. Macedon, et Lakes

Entrance, Gippsland.

Tballus juvenilis est pertenuis nitidus quasi tenuis pigmeuti

membrana.

Fig. 5. Sporae tres.

§ STXECnOBLASTUs) QTTABRILOCULAEE, F. Wi

sp. nov. (PI. XLIX. fig. 6.)

Thallus fusco-olivaceus vel nigricans membranaceus adherens,

lobatus ambitu crassior criapatus. Apothecia mediocria atra vel

rufo-atra, margine thallino integro cincta plana vel concaviuscida

conferta. Sporae cylindricae in utroque apice rotundatae aliquando

curvatulae, 3-septata?, long. •02--03 mm., lat. •003-"005 mm.

Paraphyses graciles inarticulatae. Gran. gon. moniliformia aut

interdum in alveolis gelatinosis quaterna conglomerata.

Habitat supra muscos ad rupes graniticos subalpinos, in 3It.

3400

Fig. 6. Sporae duae.

fig. 7.)

F. Wils.y sp. nov. (PL XLIX.

Thallus olivaceus, subtus pallidior vel cinerascens, laevis firmus

rotundo-lobatus undulatus. Apothecia rufa vel fusco-rufa, plana

demum convexa, margine thallino tenui cincta. Sporae fusiformi-

ellipsoideae, loner. -013 mm., lat. '004 mm.* 3-5-septatie, adhue
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longitudinaliter divisae.—HaHtafc inter muscos ad rupes

graniticos in Traawool et Beaconsfield.

Persiinile CoUemati furvo sed cortice tlmllino hand dubie

cellulari distinguitur. Grran. gon, moniliformi coh^erentia. Gel.

Lym. iodo cserulescens.

Pig. 7. Spora.

Wi
Thallus olivaceus vel fusco-olivaceus, passim plambeus, subtus

pallidior firmus niediocris^lat. poll., Isevis ssppius prope centrum
vel omniuo granulatus. Csetera ut in typo.—Habitat ad arbo-

rum cortices in AVarrnambool et Kew et Gippsland ; frequens,

15. Leptogittm: olitaceum, var. limbatejm, F. Wtls.

Thallua ambitii crispatus et isidioso limbatus. Apotbecia

invisa. Habitat ad aboruni cortices in Warrnambool.

IG. Leptogittm oliyaceum, var. isiDiosu>r, jF. Wils,

Thallus plumbeo-ca^rulescens, passim olivaceo tinctus mem-
branaceus tenuis plicato-undulatus plus minus isidio csesio vel

obscure plumbeo vestitus. Sterilis.—Habitat ad arborum cortices

m Gippsland et AyarrnambooL

17. Leptogium biloculare, K WUs,^ sp. nov. (PI. XLIX.
fig. 8.)

Thallus plumbeus membranaceus parvus (semipol.) laciniato-

lobatus, lobis sinuatis undulatis. Apothecia pallide rufa minuta,

lat. *2-'7 mm., margine thallino prominulo cincta. Spora? fusi-

formi-ellipsoidea?, biloculares, long. '015 mm., lat. -OOG mm. Gel.

ty^"- iodo caerulescens.—Habitat ad arboris corticem in sylva

xnoutana, Mt. Macedon.

Fig. 8. Spora.

IS. Leptogium srauATUM, Koerh,

Hand lufrequens ad rupes muscosas prope rivulos in Mt.

Macedon et Lome et Kilmore.

19. Leptogium lacerum, Ach.

Infrequens ad rupes muscosas prope rivulos in Mt,

et Lome et Upper Beaconsfield. Dubium.

Maced

Earum ad terram, Kew.

21. Leptogium tremelloides, Fr.

Horn

Warb
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22. Leptogitjm tremelloibes, var. aztjreum, Nyl.

Preqiiens in locis plurimis.

23. LePTOGIUM DACTTLIXtJM, TucJc.

Haud infrequens supra muscos ad saxa et rapes in rivulis, prope

Cobden et Lome.

24. Leptogium Pecten, _F. fFzZ^.jSp.nov. (PL XLIX. fig. 9.)

Thallus minutus squamuliforniis plumbeus vel brunneus tenu-

issiinus ambitu digitato-crenatus ssepe pulvinato-eonfertus. Apo-

thecia rufescentia, cum thallo comparata majuscula, lat. 1"5 mm.,

concava margine pallido tenui cincta, ssepe immarginata. Sporae

subellipsoideae, long. •016--024 mm., lat. -008 mm., 3-septat9e,

loculis centralibus ssepe longitudinaliter divisis.—Habitat ad

arborura cortices emortuos in Mordialloc, et Mt. Macedon et

Glenmaggie; infrequens.

Pig. 9. SporsD duse.

. 25. Leptogium Victorianum, JP. Wils., sp. nov. (PI. XLIX.
fig. 10.)

Thallus obscure plumbeus, passim rufo-fuscns, subtus fere con-

color vel subcinerasceus, magnus, 3 pol. et ultra, rotundo-lobatus,

lobis undulatis, firmus plus minus confuse rugulosus membra-

naceus sed in lobis veteribus crassus et passim fusco-furfuraceus

quasi cortice privatus interdum squamulis vestitus. Apothecia

mediocria interdum majuscula rufa vel fusco-rufa, margine thallino

(interdum excluso) ssepius plieato vel granulato vel breve lacinato

cincta. Spora) ovoideo-fusiformes, apicibus ssepe acuminatis, long.

'O13'-017 mm., lat. '005--006 mm., typice 3-septat3e plerumque

loculis centralibus longitudinaliter vel oblique divisis. Gran,

gon. moniliforuiiter concatenatge.—Habitat inter muscos ud

arbores et rupes. Abundaus in locis montanis, Mt. Macedon et

Black Spur etc.

Affine i. cliloromelo^ Sw., et forsitan ejus varietas.

Fig. 10. Sporae dua^.

26. Leptogium putllocarpum, Pers.

Abundans in locis maritimis ad mare Australe.

27. Leptogium Burgessii, Mont.

Frequens ad rupes et arborum cortices in locis multis.

28. Leptogium limbatum, _F. Wih.^ sp. nov.

Thallus plumbeo-cserulescens vel plumbeus, passim rufo-fusce-

scens membranaceo-dilatatua majusculus, ad 2-3 poll, attingens,
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rotundo-lobatus undulatus ambitu inflexo sinuato pro magna
parte Umbo squamoso oriiatus interdum bullatus ia bullis sper-

magonibus confertis, subtus concolor parce albo toinentellus

ambitu late nudus. Apothecla invisa.—Habitat ad arboruin

cortices in Mt. Macedon.

Speciosum. Affine Z. injlexo, NyL, sed distat thallo lobato

et limbato et infra concolore.

29. Obryzux MXRioprs, _F. Wils,^ sp, nov. (PL XLIX,
fig. 11.)

^
^

Thallus cinerascentl-plumbeus vel cseruleo-plumbeus, parvus,

circa poll., rotuudo-lobatus profunda fissus, lobis imbricatis mar-

ginibus decurvis minute confuse rugulosus, subtus rhizinis rel-

lereis saepe fasciculatis albis passim caeruleo-nigricantibus dense

vestitus. Apothecia endocarpoidea minuta, lat. '2 mm. extus

tanquam tubercula depressa fuscescentia vel obscura in lobis

tlialli dispersa hie illic sat conferta. Sporae 8nae incolores, ellip-

soideo-fusiformes, long. '013 mm., lat. '004 mm., S-septatae, iodo

succineo coloratae. Parapbyses discretse. Gran. gon. oblonga,

long. '015 mm., bina in cellulis moniliformibus vel dispersis minute

giaaulata maculata. Cortex cellulosus.—Habitat super orboris

corticem inter Jungermaunias in sylva umbrosa prope "Warragul,

Gippsland. Semel invenitur in Victoria, sed frequenter forma

isidiosa sterilis in Queensland. Ehizinse fasciculate in ambitu

thalli simulant pedes myriopodis; hinc nomen.

Fig. 11. Spora,

Fam. III. Mtriangiacei.

Two species of Myriangium have been found in Victoria, one

of which ia new to science. The new species has several pecu-

liarities, which may give a little help in elucidating the affinities

of this strange family.

The whole plant is covered with scyphophoroid apothecia

standing out in all directions, and of various sizes and stages of

development. The epithecium is almost identical in texture

with the epithallus, but is generally concave and slightly rufescent.

In old apothecia it is worn into cavities, which give it a granulate-

rugulose appearance. The spores are longer and narrower than

those of the species hitherto known, and in general form re-

semble those of Collema multipartHum figured by Nylander in his

* Synopsis.' Both thallus and apothecia contain granular gonimia,

"which are usually, if not invariably, conglomerate. When a dried
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specimen of this lichen is submerged in water, there arise from it

on all sides streams of minute air-bubbles for a considerable time,

showing the porous nature of the plant. It does not very appre-

ciably increase in size when moistened, as the Collemaoei do.

AVhen it is wet or bruised, a marked scent like that of some fungi

is perceived, but this character it has in common with many other

lichens, especially among the Cladoniei.

. 30. Mykiangium DuM^r, BerTc. et Mont.

Infrequens in Mt. Macedon et Sandringham. Spccimina a

Yictoria sporas minores habent quam ea a Nylandro des^ripta;

loDg. •017-023 mm., lat. 006-009 mm.; sicut specimina a Queens-

land ; de quibus Dr. Knight scripsit '' The spores are usually

smaller, and the cells constituting the mass of the thallus are

darker and more opaque than those of European growth,"

31. MTRTAKaruM DOLicnospoRUM, F. Wils,^ sp. nov. (Ph

XLIX. fig. 12.)

Thallus ater, parvus, ]at. 2-5 mm., alt. circa 2 mm., pulvinatus

opacus vel nitidiusculus ina}qualis. Apothecia fere thallum

circumtegentia et concolora plana vel concava, epitlieciis sub-

rufescentibus,lat. 1 mm. attingentia, marginibus thallinis rotundo-

obtusis clncta, elevata vel stipitata stipitibus iuterdum ad long.

1 mm. productis deorsum attenuatis. Thecal sphseroidese in epi-

thecii substantia cellular! dispert=£e. Sporae 8naj incolores cyliu-

dricae simplices arcuatse ad apices subacuminatee minute guttatse

m axi longitudinal!, long. '04 mm,, lat. '006 mm. Grau. gon.

diam. •002--007 mm. Textura cellulosa fusca, cellulis diara. '003-

'005 mm Hy
Gippsland. Facile diguotum apotheciis stipitatis et sporarum
forma.

Fig. 12. Sporae duie.

Fam. IV. LicuENACEi.

Tribe Caliciei.

Dr. Nylander, in liis ' Synopsis Methodiea Lichenum/ says of

the geographical distribution of this tribe, '' hemisphaeram

borealem praeprimis inhabitantes,'* " la Europa adsunt 33, in

Gallia 27, in terris Scandinavis 25, in America boreali saltern 27,

in hemispha^ra aatera australi cognita sunt solum 5, quarum 2

in boreali deficiunt. Species totius telluris computatae inveniun-

tur 40." Exploration in Victoria leads to the conclusion that
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this tribe is as largely represented in the Southern as in the

Northern hemisphere. Probably the minuteness of the plants

has caused them to be overlooked by collectors visiting the

Southern hemisphere. As far as Victoria is concerned, they seem
to have been overlooked altogetber. The writer was the first to

publish the discovery in this colony of a lichen o{ this tribe ; and
he has found them in great abundance in very many places and
of many kinds,

Tiie following list contains 31 varieties, if not species, found
lu Victoria, of which 27 at least seem to be now to science. On
comparing them with Nylander's descriptions, the Victorian

plants, as a rule, seem to have somewhat smaller spores and a

more developed thallus than those found elsewhere. The thalli

of Calicium niveiim^ C.Jlavidum, and C. roseo-aTbidum are spe-

cially remarkable for their thickness. It is notable also that the

species which in other lands grow on the wood of the oak, in the

absence of that tree in Victorian forests choose the eucalypts,

\vhose timber is similarly dense. All the Calicei hitherto found

lu Victoria grow on dead wood or dead bark, or the thallus of

other lichens. None are saxicole. The following descriptions

and relative drawings are the result of repeated and careful

autopsy.

32. SPHI>XT31IIiA MICEOCEPHALA, Ni/h, var. TENELLA, F. TTHs.

Apothecia nigro-fusca nitida tenella, alt. 3 mm., capitulis tur-

binato-globosis (diam. '1 mm.) in stipitibus (crass. '05 mm.)

olevatis, excipulis pyrenodeis. SporsD simplices niyricantes fusi-

formi-globosae nonnulla) difformi ellipsoideae, long, '01 mm., pa-

rietibus crassiusculis.—Habitat super Pertusariam quandam ad

ramulos IlymenantJiercB BanJcsii in Maifra, Gippsland.

Similis S. microcephalce a Nylandro descriptae (Meth. Syn.) sed

stipites speciminum Victorianorum saepius longiores et graciliores

et capitula minora et sporse minutiores sunt. In plagis panels

minutis (diam. 6-12 mm.) conferta inventa est. Specimina simi-

liora typo inventa sunt prope Sydney, New South Wales, etenim

prope Brisbane, Queensland, non conferta sed sparsa et in plagis

majoribus quam var. tenella.

P.S. Typus nuper minutus in Maffra, Gippsland,

33. Caliciu3j: CHKXsocEPnALUM, var. filake, Ach.

Thallus obsoletus. Apothecia minuta, alt. T-l mm., stipitibus

gracilibus circa -05 mm. crass., capitulis turbiuatis citriuo suf-



362 REV. r. R. M. WILSOIS' ON LICHEXS

fusia, massa sporali fusca aliquando ad alt. '25 mm, protrusa.

SporjB dilute fuscse, sphsericse, circa '004 mm. diam.—Habitat

ad Eucalyptos decorticates putrescentes in Lakes Entrance,

Gippsland.

P.S. Typus quoque inventus in Gippsland.

34. Calicium: jeju^^um, JF. Wils., sp. nov. (PI. XLIX.

fig- 13.)

Thallus albidus vel cinerascens. Apothecia tota nigra stipiti-

bus gracilibus alt. 1 mm., vel paullo altioribus, crass, circa '1 mm.

aliquando furcatis, capitulis lentiformibus vel subturbinatis lat.

ad '5 mm. attingentibus. Sporse dilute nigrescentes, fusiformi-

ellipsoidese, simplices, pariete crasso linea nigra definitse, long.

•006-009 mm., lat. "004-'005 mm., a latere A^isse bacillares cras^.

•0015.—Habitat ad Eucalyptos decorticatos in Lakes Entrance,

Grippsland.

Eig. 13. Sporae duse.

35. Caltcium isiyeum, F. Wils., sp. nov. (PL XLIX. fig. 14.)

Thallus niveo-albus crassus effusus. Apothecia minuta, alt.

•5 mm., stipitibus gracillimis, crass, circa "05 mm., infra byalino-

albidis supra fuscis aut nigris vel totis fuscisaut nigris aliquando

uno- vel pluri-furcatis. Capitulis hemisphaerico-lenticularibus

nigris, lat. circa '25 mm., interdum in lobis duobus vel pluribus di-

visis. SporsB dilute nigrescentes fusiformi-ellipsoidese simplicet

004-006 mm., lat. '002-'005 mm., compressse, transverse visse

fere bacillares vel truncato-oblongcne crass. '0015 mm. parietibus

crassis. Gel. hym. iodo vinose lutescens.—Habitat ad corticem

emortuum Eucalyptorum vivorum in Maffra et Lakes Entrance,

Gippsland.

Simile est colore formaque sporarum C. parietino (Nyl. Syn,

Meth. tab. v. fig. 27) at earem magnitudine C. pusiolo (Nyl. Syn.

Meth. p. 158); baud loquitur autem Nylander de sporarum

compressione visa in omnibus sporis (7. nivei multis eiaminatis.

Simile quoque stlpite est C.pusioJoy et similiter babitat. Eorsitan

ejus varietas.

Eig. 14. Sporae duse.

36. Calicium ViCTORiiE, (7. Knight, sp. nov. (PL XLIX.

fig. 15.)

Tliallus albus vel albidus vel cinerascens plus minus indicatus

efFusus. -Apotbecia tota nigra, alt. 'S-l mm., stipitibus gracilibus

crass, circa '1 mm, aut paulo crassioribus ad basin, cnpitulis tur-



COLLECTED IN VICTORIA, AUSTRALIA. 3G3

biiiato-lentiformibus vel hemispligerico-lentiformibus, hit. ad
'25 mm. attingentibus. Sporae fuscae f'usiformi-ellipsoidca) sirn-

plices, long. 'OOS-'OOS mm., lat. •002-*003 mm., pariete crassiusculo

extus a linea obscura definitae.—Habitat ad Eucalyptos cniortuoa

decorticatos in Kew et Croydon et Warnjambool, etc. : baud
infrequens. Affine G. parietino.

Fig. 15. Sporse duae.

37. Caliciuai paryulum, j^. Wils.j sj). nov. (PL XLIX.

%.16.)
Thallus albus subdeterminatus. Apothecia tota nigra, alt.

•4 mm., stipitibus gracilibus crass. '05 unn., capitiiliis lentifcrmi-

bus lat. '16 mm. Sporse dilute nigrescentes ellipsoideae simplices,

long. •003--00G mm., lat. •0015-*0025 mm., parietibus tenuibus

nigris.—Habitat ad Eucalyptos emortuos decorticatos iu Maffra

et Mt. Macedon. Facie est albarium tenue in quo apothccia

pernigra etsi minutissima mox visa sunt. Sporae linea exteriore

nigra notatse sunt ut ese O, Victorice, cujus forsitan hie lichen sit

varietas minuta.

rig. IG. Sporse duse.

38. Calicium contoetum, F. Wils., sp. iiov. (PI. XLIX.
fig. 17.)

Thallus albidus tenuissimus. Apothecia tota nigra, alt. 1 mm.,

stipitibus gracilibus crass. -Imm. coutortis, capitulis hcmispliaMicu-

lenticularibus. SporjB dilute nigrescentes futiitbrmi-ellipsoidea)

simplices. lonrr. -001 mm., lat. •0014--002 mm.—Habitat ad Euca-

lyptos emortuos decorticatos in Metung, Gippsland. Assimile

G. Victories, sed distinguendum capitulis minoribus et sporis

miuutioribus arctioribus coloreque alio.

Fig. 17. Sporse dua).

Wils., sp. nov. (PI. XLIX.
%." 18.)

Thallus macula alba indicatus. Apothecia tota nigra, alt.

crass

nutis lat. -1 mm. turbinato-lentitbrmibus. Sporu; ellipsoidea; vcl

0000

^niseptatsB.—Habitat ad Asterem argyrophyUum decorticatum

Mt
Fig. 18. Spora) tres.

I^l^TN^. JOUEN.—BOTANY, VOL. XXYllI. 2 U
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40. Calicium dkfoume, F. Wils.^ sp. nov. (PI. XLIX.

fig. 19.)

Thallus cinerascens tenuis granulosus. Apothecia nigra, gra-

nulia thallinis et aliis deformata, alt. 1 mm. vel paullo altiora,

stipitibus crass. '2 mm,, capitulis turbiuato-lentiformibus lat. acl

'5 mm.attingentibus; massa sporali nigra protrusa, interdum uno

latere valde extensa. Spora? nigresceutes fusiformi-ellipsoidea?,

long, •006--008 mm., lat. •0025---004 mm., uniseptatfe, septo pie-

rumque minus distincto.—Habitat ad Eucalyptos decorticatos

putrescentes in Metung, Grippsland.

Apothecia insolita in hoc genere inconcinna niox granulos aut

particulas alienas retinent, quasi glutinosa.

Fig. 19. Sporse quatuor.
b

41. Calicium koseo-albidum, F. Wtls.^s^. nov. (PI. XLl
fig. 20.)

Thallus roseo-albidus, crassus, minute cancellatus cnrysogoni-

mieus. Apotliecia tenella tota nigra, alt. '7 mm., stipitibus gra-

cilentibus crass. '06 mm., capitulis leuticularibus lat. '2 mm.

Spora? nigresceutes oblongse aut oblongo-ellipsoideae, Ion

•005 mm. aut longiores, lat. •002--003 mm., apicibus rotundatis

uniseptata).—Habitat ad Eucalyptos decorticatos putrescentes in

Matfra, Gi|)pslaud.

Magna pars arboris visa est colore lichenis hujus roseo-albido

tincta. Thallus contusus flavescit. Odore in mentem venit

Primula vulgaris,

Fig. 20. Sporse quatuor.

42. Calicium biloculahe, F. JVih.y sp. nov. (PL XLIX.

fig. 21.)

Thallus albidus vel cinerascens tenuis. Apothecia tota nigra,

alt. -8-1 mm., stipitibus crass. "1 mm., capitulis lentiformibus vel

subturbinato-lentiformibuslat. '3-*4 mm. Sporse fuscescentes vel

fusco-nigresccntes ellipsoidese vel subfusiformi-ellipsoideae, long

•005-'007 mm., lat. *002-'003 mm., biloculares vel obsolete bilo-

culares vel simplices, septo nou viso, pariete nonnihil crasso.—Ha-

bitat ad Eucalyptos decorticatos putrescentes in Warrnambool.

Eoraitau varietas C subtilis, Pers.

Fig. 21, Sporse quatuor.

43. Calicium capillaee, F. Wih., sp. nov. (PI- XLIX.

fig. 22.)

Thallus albus tenuis vel tenuiss?mus. Apothecia tota nigra
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gracilia, alt. 1 mm., stipitibus crass, 1 mm., capitiilis turbinato-

lentiformlbus lat. '3-'4 mm. SporsB nigresceutes oblongcTO vel

ellipsoideae, long. -005 mm., lat. -0025 mm., uniseptatse.—Habitat

ad Eucalyptos decorticatos putresceutes in Wnrburton et Mt.

Macedon et MafFra.

Forsitan varietas 0. stihtilis, Pers.

Fig. 22. Sporae duse.

44. Calicium oboyatum, F. TTils., sp. nov. (PL XL IX.

% 23.)

Thallus cinerascens tenuis. Apotlieciatota nigra, alt, *8-l mm.,

stipitibus gracilibus crass. '08-1 mm., capitulis obovoideis vel

turbiuatis lat. •1--3 mm. Sporse nigrescentes ellipsoidose, long.

*005-'012 mm., lat. •003-*004 mm., uniseptatse, duos loculos con-

tinentes, septis non semper visls.—Habitat ad lignum Eucalypti

m Mt. Macedon. Forma capituli obovata hoc a Caliciis aliis

dignotum.

Fig. 23. SporsB tres-

45. Calicium pipekatum, F. TFils.^ sp. nov. (PI. XLIX,
fig. 24.)

Thallus albido-cinerascens vel cinereus tenuis. Apothecia

nigra minuta subsessilia, alt. '2 mm., stipitibus crass. -1 mm., capi-

tulis lentiformibus discis planis lat. -25 mm. Spora; fusco-nigres-

centes oblongse, long. -OOl-OOS mm., lat. •0025-005 mm., uni-

septatse, in quovis cellulo loculum globosum continentcs.—Habitat

ad Eucalyptos dccorticatos putresceutes in Mt. Macedon.

Fig. 24. SporiB tres.

Kh
(Pi. XLIX. fig. 25.)

granulosus. Apotlieciatota nigra,

alt. -5 mm., stipitibus crass. •1--12 mm., capitulis turbinato-cylin-

draceis discis pruinosis lat. -3-7 mm. Sporae nigresceutes ellip-

soideae, long. •004--012 mm., lat. •002-000 mm., uuiseptata?, in

medio constricts loculum in utroque cellulo coutinentes.—Habitat

ad lignum Eucalypti putrescens in Kew et Oakleigh.

Fig. 25. Sporae duo.

47. Calicium uttlbostjm, .F. Wils., sp. nov. (PI. XLTX.
fig. 20.)

Thallus albido-cinerascens. Apothecia stipitibus nigris fere
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validis ad alt. 1 mm. et crass. -2 mm. attingeutibus, capitulis glo-

bosis, subtus cinereo-pruinosis, diam. '5 mm. Sporse fusco-nigres-

centes snbfusiformi-elHpsoidese, long. '00G-'012 mm., lat. '003-

•005 mm., uniseptatse, loculum in ntroque cellulo continentes

parietibus exterloribus diatinctis rubescentibus.—Habitat ad

Eucalyptos decorticates putrescentes in Lakes Entrance, Gipps-

land.

Forsitan varietas C. quercini, Pers. An sit var. subcinereum,

Nyl.:P

Fig. 26. Sporae tres.

Y

48. CALicirM crBTTJM, Turn. Sf Borr.^ var. mintis, F. Wils.

Thallus albidus tenuis vel evanescens, Apothecia alt. 1*8 mm.

psepius minora, stipitibus crass. '2 mm., capitulis turbinatis lat. ad

6 mm., infra albo suffusis, Massa sporali protrusa ; spora) long.

•005--01 mm., lat. 'OO2-'O03 mm.—Habitat ad Eucalyptos decor-

ticatos putrescentes et supra trabes Eucalypti veteros. Frequens

et in locis abundans. Earo apothecium majus invenitur.

49. CaLICIUMTBACHELINUM, ^^^.,Var. EL\TTOSPOKUM,-F, Wils,

Thallus obscure cinerascens vel albescens, Apotliecia varia

magnitudine ad 2 mm. alt. attingentia, stipitibus crass, ad ba^in

'25 mm., capitulis globosis vel turbinatis lat. ad "5 mm. rufis ad

marginem et stipitis superum etiam ad discum. Sporse long.

•003--008mm.,lat. •002--004 mm.—Habitat ad Eucalyptos decor-

ticates putrescentes. Species frequentissima in Victoria totius

tribus et in locis abundans. Variat apotheciis validis ; variat

dein parvis
; saepe stipitibus longis et gracilibus. Aliquando in

plagis multipedalibus occurrit apotheciis longis confertis adeo

ut arbor videatur capillis brevibus yestitus. Spora) varietatum

omnium multo minus quam in descriptione Nylandri.

50. Caltcifm attriqerum, F, Wils,, sp. nov. (PI. XLIX.
fig. 27.)

Thallus albns vel albidus crassiusculus. Apotliecia parva, sti-

pitibus nigris, alt. •2-'8 mm., crass. 'OS-'l mm., capitulis omnino

pulvere flavcscente suffusis lentiformibus lat. -4 mm. Sporae

nigrescent es vel fuscae ellipsoide^,long. •005--009 mm., lat. '002-

•004 mm., uniseptatse, medio pauUulo constrictse in quovis cellulo

loculum continentes.—Habitat ad Eucalyptorum ligna putres-

centia in Mt. Macedon.

Fig. 27. Sporae tres.

_j f *i-
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cl. Calicium roscidum, FloerTce, var. nov. Eucalypti, F. Wils.

(PLXLIX. fig. 28.)

Thallus cinerascens tenuis, hie illic flavo-sorediosus et inde

sterilis. Apothecia alt. ad 1*3 mm., stipitibus nigris crass. *1 mm.,

capitulis turbinatis snbtus plus minus flavo-virescentibus lat.

ad *3 mra. Sporne fuscescentesvelplus minus dilute nigrescentes

linea nigra definitse ellipsoidea) utro(j[ue apice angustiores saepe

in medio constrictae, uniseptata^, long. 'OOo-'OOO mm., lat. '003-

•005 mm., in utroque cellulo loculum continentes.—Habitat ad

Eucalyptorum eniortuum corticem et lignum in Mt. Macedon.

Usee varietas inter C. roscidum, Floerke, et C. roscidulum, Nyl.

Fig. 28. Sporse du9e.

Kn

Q
Thallus sulphureo-cinerascens crassiusculus, verrucoso-in-

sequalis. Apothecia tota nigra, stipitibus brevibus et validis

ad alt. -5 mm. et crass. '3 mm.., capitulis turbinato-lentiformibus

disco lecideiformi quasi margine proprio ad lat. '5 mm. attingenti-

bus. Sporte fusc« ellipsoidea?, utroque apice subacuminatae in

003
J -J

uniseptat^.—Habitat ad lignum et truncos decorticates putres-

centes Eucalvnti in Maffra, Gippsland. Interdum forma minor

occurrit.

sunt.

Q

53. Calicium teicolob, F. Wils., sp. nov. (PL XLIX. fig. 29.)

Thallus sulpliureus leproso-granulosus. Apothecia nigra parva,

ad alt. -75 mm., stipitibus ad crass, "l mm., capitulis turbinato-

globosis lat. •2--5 mm., margiuibus albo vittatis. Spora) fu^cae

fusiformi-ellipsoidese, utroque apice subacumiuatae, long. '008-

•012 mm., lat. -003-005 mm., uniseptatse, medio nonnihil con-

strict* in utroque cellulo loculum fusco-nigresceutem continentes.

Habitat ad Eucalvptos emortuos decorticatos in Warrnambool

et Metung, Gippsland. Simile apotheciis C. curto, Borr., sed spo-

rarum distat forma et magnitudiiie et colore eteniin tballo valde

diversum.

Fig. 29, Sporae duae.

54. Calicium flavidum, F. Wils., sp. nov. (PI. XLIX. fig. 30.)

Thallus flavidus vel sulphureus, crassus, lavis fere nitidus. Apo-

thecia nigra,margine et aliquando deorsum acolore thallino colorata
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robiista,ad alt. 1 min.et crass. '5 mm. attingentia, stipitibus brevius-

culis sursum crassesceutibuSj capitulis globoso-turbiuatis. Massa

sporali nigra protrusa. Sporse fusco-nigresceutes ovoidete vel

subfusiformi-ellipsoide^, long. -OOG-'Ol mm., lat. '003--004 mm.,

uniseptatse, parietibus exterioribus rubesceutibus cellulis fusces-

centibus unum vel duo loculos mgrescentes contineutibus.—Ha-

bitat ad lignum Eucalypti in Metuug, Grippsland.

Fig. 30. Sporae tres.

55. Coj^iocYBE ciTRiocEpnALA, F, Wils,, sp. uov. (PI. XLTX.

fig. 32.;

Thallus albus tenuis. Apotbecia minuta, stipitibus gracilen-

tibus nigris, alt. ad 1 mm., crass. '06 mm., capitulis virescenti-

flavidis turbluatis demum globosis diam. ad •2 mm., massa sporali

deposita, fuseis turbiaatis. Sporae incolores vel dilute flavidae

breviter oblongo-ellipsoidese vel spliseroidales, long. '032-'001 mm.,

lat. •002-'003 mm.—Habitat ad arborum emortuorum ligna et

cortices in Metung, Gippsland.

Pig. 32. Sporae duse.

fig- 31.)

^^75.,sp.nov. (Pl.XLIX

Thallus rufescenti-albidus (anne proprius?). Apotliecia sti-

pitibus fuseis tenellis, alt. '6 mm., crass. '06 mm., saepe bifurcatis,

capitulis globosis paliide ocbraceis diam, '25 mm. Sporse in-

colores globosse, diam. circa *003 mm., loculum continentes.—Ha-

bitat ad Asterem arqyrophyllitm decorticatum putrescentem in

Macedon
Fig. 31. Spora.

fig. 33.)

Wih., sp. uov. (PI. XLIX

Thallus obscure virescens loprosus evanescens vel nullus.

Apotbecia majuscula, stipitibus fuseis vel pruinoso-nigris, alt. ad

2 mm., crass, ad '2 mm., aliquaudo furcata vel duo pro parte

coalesceutia, capitulis globosis paliide roseis vel carneis raro

albidis. Sporae numerosissimae conglomeratae incolores ellip-

soideae vel oblongo-ellipsoideae, long. '003--006 mm., lat. -0015 mm.,

biloculares vel placodeina) vel uniseptatae,parietibu8 crassis. Pa-

rapbyses numerosae discrete?.—Habitat ad corticem emortuum

arborum putrescentium in Lakes Entrance, Gippsland. XJnica
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in hoc genere quoad sporarum formum elongatum ct sep-

tatum.

Fig. 33. Sporse quiuque.

58. Teachtlia lecanorinAj F, Wtls., sp. liov. (PI. XLIX.
fig. 34.)

Thai] us cinerascens rerruculoso-leprosus passim verrucoso-

sorediatus, gonidia mediocria abundantia fovens. Apothcciu

parva, lat. ad -5 mm., lecanoroidea conferta in receptaculis thallinis

elevata. Massa sporali atra abundaute saepe valde protrusa et cum
ilia ex apotheciis vicinis conjuncta, Spora^ fusco-nigricantes vel

nigrescentes vel fere incolores ellipsoidese, long. '01-02 mm., lat

•OOG-'Ol mm., uniseptatse.—Habitat ad repagula Eucalypti iu

Cheltenham et Streatbam. Facie ipevAmilis Zecanor^e atr{B.

Fig. 34. Sporse quatuor.

Wils
fig. 35.)

Thallus obscure ciuerascens. Apothecia tota nigra nonnihil

elevata, alt. '3 mm., lat. "3 mm. Massa sporali abundante. Spora)

J^igricantes vel virescenti-nigricantes deformiter ellipsoideaD,long.

'01--02mm.,lat.'008-'01mm.,uniseptat3a,inquovisce]lulolocu]um

Baepe virescentem unum rarius loculos duos coutinentes. Gonidia

globosa vel ellipsoidea, diam. •002--01 mm.—Habitat ad repagula

Eucalypti quadrati in Kew. Hie lichen cum Calicio nigro var.

mnuto conservatus est, Trachylia in repaguli facie perpendi-

culari, Calicio in facie horizontali putrescentiore.

Fig. 35. SporaD quatuor.

^ 60. Teachtlia emeegens, F. Wils,, sp. nov. (PI. XLIX.
fig. 36.)

Thallus albus vel albidus tenuis Isevis fere nitidus. Apothecia

emergentia ut videtur e medio fibrarum ligni demum jegre super

thallum exstantia, lat. ad -5 mm. 3Iassa sporali nigra. Spone

fiisco-nigricantes conglobatae ellipsoidese, circa 005 mm. long, et

•003 mm. lat., sed multum varise magnitudinc uuiseptatte, iu

utroque cellulo loculum continentes. Gonidia oblongo-spha;roidt a,

diam. -02 mm.—Habitat in repagulis Eucalypti in Mt. Macedon.

Inventa quoque in Mt. Lofty, (South Australia.

Fig. 36. Sporee tres.|
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61. Trachylia exigua, F. Wils., sp. nov. (PL XLIX. fig. 37.)

Thallus cinerascens effusus. Apothecia parva aliquatenus ia

tljallo depressa paullulum elevata disco piano vel coiivexo. Sporae

nigresceutes fusiforml-ellipsoidese, circa "008 mm. long, et

•003 mm. lat., uniseptate.—Habitat ad veteres repagulos Eucalypti

in Mt. Macedon.

Fig. 37. Sporae quatuor.

62. Trachylia Victobiaxa, F. Wils,, sp. nov. (PL XLTX.

fig. 38.)

Thallus cinerascens tenuis eftusus. Apotliecia nigra typica

Bessilia ssepe brevissime stipitata, alt. ad '4 mm., disco ssepius

sulpbureo pruinoso lat. ad ^4 mm. Sporae fuscse oblongo-ellip-

soidege, long. -OOS-'OOe mm., lat. •003--004 mm., uniseptatae, in

utroque cellulo loculum nigrescens continentes.—Habitat ad

veteres repagulos Eucalypti in Oakleigli etLilydale etc. frequens.

Apotbecia interdum sessilia et alias stipitata aegre decernuntur,

sporis baud dififerentibus, utrum Calicii an Trachyli<Jd sint spori©,

tunica fusca mox detersa, fiunt nigricantes ellipsoideae minores

et apicibus angustiores, long. *004-'005 mm.
Pig. 38. Sporae tres.

Tribe Sph^ropiiorei.

03. Sphjeropuoron aitstrale, Laur.
Hand infrequens in Warburton et Black Spur.

04. Sph^rophoeo:n australe, Laur., var, aut forma pko-

L IF ERA, F. Wih.
Thallus caeruleo, pallidus convexus Ifevis, fere nitidiuaculus,

Bubtus albus, fossulato-canaliculatus vel scrobiculato-in^qualis,
F

long, ad fere 3 poll., lat. 2-7 mm., subpinnatifidus, bit* terve pro-

liferus, ramulis linearibus varie divisis ornatus. Apotbecia postica.

Sporaa ut iu typo.

Tribe B^oAircEi.

fig. 39.)

Wils

Thallus cinereus vel virescens efPusus, aut tenuissimus, quasi

illinilus, et nitidlusculus, aut aliqnanto cra^sior, eroso-isidioso-

granulatus. Apotbecia biatorina, interdum hypotbecio albo mar-

gioata, sparsa vel conglomerata depresso-globosa, diam. usque ad
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1*5 mtn.,lgeviarufo-falvescentia juvcutiiteperpallida, ?etate obscura

et nonuihil deformata, subses.silia aut atipitata, stipitibus e eoii-

strlctoplus minus exteuso "hvpotliecio £or:natis validis us^que ad
*5 mm. diam. et -5 mm. alt., intcTduiu uno stipite duobus vel tribus

apotlieciis coronato. Spora? Sua) in thecis cjlindricis aciculari-

filiformes loiigi.ssimse, circa *14 mm. septis numcrosissimis divi8a\

Parapbyses recta) uon discreta^. Spermatia minutissima.—Ha-
bitat ad arborum radices truncosque, supra muscos et corticem et

Jungermannias et Liclienes, ctenini supra terram et folia defuncta,

etc., in sylvis umbrosis in Black Spur et Mt. Macedon et

Warragul.

Thallus e filamentis varie dispositis conglutinatis constat, et

gonidiis numerosis diam. circa •01-*02 mm. arete coniilobatis.

Apothecia texturae cornese tenacissima?. Hypothecium album

extra, iutus pallido succineo fuseescens.

Dr. C. Knight (Nov. Zeyl.) specimiuibus ab eo examinatis, cum
scriptore sensit speciem esse novam et generis GompJiiUi, ac

nomen proposuit h(jeomijceoidem : at paucis tamen ab eo missis ad

Prof. J. Mueller (Ilelvet.), hie licheuographus poritus speciem

liominavit Patcllariam Wilsoni : speciminibus Gomphilli call-

^loidis item a celeb- Massalongo ad Dr, Knight datis et ab hoc

amice missis ad scriptorem studiose comparatis cum licheno novo,

patescit hujus thalluni esse illo siniilem sed crassiorem, gonidia

similia sed aliquanto arctius conglobata et colore tristiora, ele-

menta filamentosa persimilia, apothecia texturie corneae ipsissima?

sed majora, stipites similiter ex hypothecio formatas sed vali-

diores et albidiores, capitula multo latiora et magis ba*omyceoidea

et colore alia, paraphyses subrectiores, hypothecium textura co-

loreque idem, potissimum sporas forma et longitudine et aeptis

persimiles. Omnino est arete affinis G, calicioidi.

Tig. 39, a. Spor^duge; h. Gonidia tria. Spora? aliquanto

rectiores quam visse.

66. B^om:yces fusco-carxeus, F. Wils.^ sp. nov.

Thallus pallidus granuloso-verrucosus, granulis interdum de-

pressis plagas parvas formans, 2-3 poll. Apothecia rufo-fusces-

centia quasi, pruinosa parva, lat. 1-2 mm., convexa, hypothecio

marginata, stipitibus albis nudis brevibus vel breviusculis elevata,

alt. minus quam 1 mm. Kal. thallus et apothecia flavi tunc san-

guiueo-rubri. Sporae 8naj ellipsoidesB simplices, long. '008-

'01 mm., lat. 'OOS-OOS mm.—Habitat supra terram argillaceam in

MNN. JOUEJf.—BOTANY, VOL. XXTIII. 2 H
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Lilydale. Supra tliallu in etapotliecia speciminis unici estlccidea

parasitica.

67. Bj:oMycEs hkteromorphus, NyL
Frequeus supra terrain argillaceam in Mt. Macedon et Blaek

Spur etc.

GS. B.EOMYCES EUXGOIDES, Acll.

Frequens supra terram argillaceam in Mt. Macedon et Black

Spur etc.

69. TnYSANOTHECirM htalinum, Berlc. et JMont.

Prcquens supra ligna deusta in multis locis.

70. Philophoron conglomeratum, F, Wth\, sp. nov. (PL

XLTX. fig. 41.)

Thallus olivaceus (vigens viridis) baud limitatus isidioso gra-

nulatus- Podetia subcylindrica longitudinaliter costata vel lacu-

uosa verrucoso-granulata passim isidiosa, long. 20 mm., eras:?.

I'o mm., simplices vel ia ramulos 2-4 apice divisa. Apothecia

fusco-nigra conglomerata, diam. 4 mm. Sporse ellip^oideo-fusi-

formes incolores simplices, long, "01 mm., lat. '003 mm. Hypo-

thecium fuscum. Paraphyses discretse conglutinat^e fuscescentes,

apice fusccH^. Grel. hym. iodo intense cserulescens.—Habitat supra

truncum arboris eraortuum muscosumin Black Spur. Specimen

unicum.

Fig. 41. Sporse duse.

'/•

Hand infreqnens super terram arenosam iu Kew et Sand-

ringbam.

W^
(Phyllis, Linn., est genus Rubiacearum.)

72. Neophyllis melacarpa, F. Wils,, sp. nov. (Pi. XLlX.
fig. 40.)

Thallus minutus, long. '2-3 mm., lat. -2 mm., cinereus (dutn

vigens viridis), subtus albus, laciniato-squamosus, squamis plerum-

que confertis imbricatis supra et infra convexiusculis confuse mul-

tifidis, laeiniorum inferiorum apicibus crenato-divisis recurvis,

laciniis ultimis plus minus teretibus. Apotliecia cepbaloidea atra

sublsDvia et nitidiuscula subglobosa vel tuberculari-difformia, diam.

plusquam 1 mm. attingentia, termiualia in laciniis tballim^
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iuferioribus podetia brevia auguste fistulosa constitucntibu^.

Sporse 8nse incolores ovato-ellipsoidese, long. 'OOG-'OOS mm., lat.

'00i-'005 mm.jSimplices, sa^pe 1-3 globulos continentes. Para-

pbyses non discretae fuscescentes, apicibus fusca?, crass. •001-

•005 mm. Spermatia miiiutissima, bacillaria uno apice incrassata.

Gel. hym. iodo ca^rulescens.—Habitat supra truncos arborum

permagnorum viventes atque putridos in regionibus moiitanis,

Warburton et Mt. Macedon.

Squamae tlialli sa^pius valde confertse sunt, adeo ut solum apices

teretes visse sint, et inter hos semicondita globosa atra apo-

thecia. Thallus e filamentis laxe intertextis simplicibus vel

ramo^is (crass. '002--005 mm.) constat, gonidiisquela^te vireiitibus

spliaericis vel oblongis (diam. 'OOo-'OlT mm.) conglomeratis prope

corticem thalli superiorem.

AfRnis Cladoniis facie squamosa texturaque thalli et forma

cephaloidina apotlieciorum et forma colorequc sporarum ;
sed

generice dignota thallo supra et infra convexiusculo, lacim'is

ultimis plus minus teretibus, et apotheciis terminalibusinlaciniis

thallinis inferioribus.

Fig. 40. Spora? duae.

EXPLANATION OF PLATE XLIX.

Lichen spores &c., magnified 1000 times.

Fig. 1. Stigonema cfhcheoides; apex of thalline branch

2. CoUema plumbcum \ sjiore.

3. C atnrm ; 3 spores.

4. C, coiigcdtim ; 4 epores.

5. C. Senecionis; 3 spores,

6. C. quadrilocidare ; 2 spores.

7. Leptogium olivaccum ; spore.

8. L. biloculare ; spore.

9. i. Pedcn ; 2 spores.

10. i. Vicioriamnn ; 2 spores.

11. OhryziLin myricypiis \ spore.

12. Myriangium doUchosporuvi ; 2 spores.

13. Caliciumjejunion] 2 spores.

14. C. niveum ; 2 spores.

L5. (7. Victoria] 2 spores.

16. C, poTviilum ; 2 spores.

17. C. contortiim ; 2 spores.

18. C. gracUlimum ; 3 spores.

19. C. deforme \ 4 spores.

20. C.roseo-alhidum; 4 spores.

21. C. biloculare \ 4 spores.
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Fig. 22. Calicium ca]^iUaYe\ 2 spores.

23. C\ obomtum ; 3 spores.
4

24. C, piperatum ; 3 spores.

25. C, nigrum, var. minntuin\ 2 spores.

20. C. bidbo.'^um ; 3 spores.

27. C, aurigerum ; 3 spores.

28. C. roscidum, Tar. Eucalgpti] 2 spores.

21), C tricolor \ 2 spores.

30. C.Jlavidum] 3 spores.

31. Coniocgbe ochroccjjhala ; 1 spore.

32. C, citriocephala ; 3 spores.

33. C\ rhodocephala ; 5 spores.

34. Trachylia lecanorina \ 4 spores.

35. T. viridilocidaris ; 4 spores.

36. 71 emergens ; 3 spores.

37. T. exigua ; 4 spores.

38. T. Victoriana ; 3 spores.

39. Gomphillnsbcsomyceoides] a. 2 spores ; ^. 3 gonidia.

40. Neophgllis mclacarpa ; 2 spores.

41. Philophoron eonglomeratum,; 2 spores.

t
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NOTICE.

Vols. XXVI., XXVIII., & XXIX. are in course of simultaaeoas
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i ' .- -i

^ "

Vol. XXVI., Nos. 173-175, and 176.
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Porbes and Hemsley's ' Index Florae Sinensis.')

Vol. XXVIL, Nos. 181-188. (Complete.)
+

Vol. XXVIII. Of this volume Nos. 189-194, and 195 (the

present Part) are issued. No. 196, with Title and Index,

will complete the volume.

- ,^

VoL XXIX No. 197 has been issued.
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The Effect of Exposure on tlie Eelati/fe Length and Breadth
of Leaves. Gr. E. Scott Elliot, M..

[Read 18th December, 1890.]

The effect of sunliglit on the absolute size of leaves is known,
from the magnificent researches of Stahl, to consist chiefly in a

reduction of the leaf-surface. The works of Volkens, Tschirch,

Schenck, and others have proved that this reduction of the surface

IS a common characteristic of those plants which are more par-

ticularly exposed to strong sunlight, e.(/. desert plants and plants

living on dry sea-sand.

It is also well known that along with this reduction in surface

there is usually an increase in thickness of the leaf—tliat is to

say, in the same species wlien growai under specially exposed

conditions.

No one w^ho has read the evidence on tlie subject can, I think,

doubt that this tendency to reduce the amount of leaf-surface,

and at the same time increase its tliickness, is connected with
the greater transpiration in more exposed habitats, and that the

effect of sunlight is (at least to a great extent) indirect and

produced by its favouring transpiration-

It is also generally recognized that shade-plants tend to have

longer internodes tlian those which are exposed to sun and

'wind ("Wiesner, e. y., has show^n that the dandelion, when grown
m moist still air, forms internodes) ; and this " drawn " cha-

racter of plants grown in shady or sheltered spots is quite

familiar to open-air botanists, and one can scarcely doubt that it

also is connected with the transpiration being less in such places

than it is in exposed ground.

If one assumes these facts, viz. that exposure in a general

sense (to wdnd and sun) contracts the internodes and produces

a diminution in the absolute length and breadth of the leaves as

w^ell as a trausverse thickening, then one would expect that the

relative length and breadth would also be changed, so that in

exposed plants the leaves would, in most cases, become broader

proportionately. There is some reason for the above assump-

tions, as T do not think any one who has collected plants in hot

countries can have failed to notice these tendencies, and, more-

over, the literature of the subject is very large and remarkably

harmonious.

LINN. JOURN. BOTANY, VOL. XXVIIT. 2 1
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The following obseryatioBS give some direct proof that this is

really the case. Those made by me consist partly of a series

of measurements made in Madagascar, and partly of the results

given by an experimental garden, which I have had made this

summer at home. I found on my return that Sorauer (in a paper

published in Wollny's Torschiingen ') had anticipated my con-

clusions, and his results, as well as such other more indirect

observations as I have been able to bring to bear on the point.

confirm my own measurements. The first series of observations

were made on the leaf-blade of grasses. In every case two sets

of plants were gathered : the first (form A throughout the

experiments) were taken from shady places, or had been sheltered

during their growth by bushes or other plants, or w^ere more

thickly grown. The second (form B) were taken from the most

exposed and driest spots T could find. The first Table shows

the measurements wdiich I made on a species o^ Agrostis, which

turned out to be new {A. Elliotii, Hack, in Journ. Linn. Soc,

Bot. vol. xxix. p. 65). These were preliminary and chiefly for

tbe purpose of seeing how far the different leaves on the

same stem (counting from below upwards) varied in this

respect.

Table I.

Leaf-proportion in Agrostis Elliotii, Hack

Length of

leaf.

i

Second leaf (from base), A 166

Second leaf (from base), B

Third leaf (from base), A

Third leaf (from base), B

9-75

lG-9

Fourth leaf (from base), A

Fourth leaf (from base), B

9-8

13-9

71

Breadth of
leaf.

36

32

55

33

63

34

Leaf-

ratio.

4-611

3047

3073

2-97

2-20G

209

They show that the relative length varies greatly, and that the

lowest leaves, which are, of course, most protected from wind

and sun, are the longest proportionately. In all the following
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cases I took care to keep to the lower and mature (though not

withered) leaves, and I usually measured at least one hundred
leaves of each form. The measurements are expressed iu decimals

of an inch. The last column is the calculated decimal value of

the length divided by the breadth, which I have called tlie leaf-

ratio. I have found this ratio of the greatest use in studying
the effect of exposure.

Table 11. shows the result of the whole set of observations

made on grass-leaves.

Table II.
4

Leaf-proportion in Grrasses.

Length
ol' leaf.

Breadtli

of leaf.

Leaf-

ratio.

StcnotaphruTii glabru7n. Form A
., ;, Form B

Pasjpalum disticTimn, L. Form A
)> „ Form B

Cynodon Bactylon, Pars, Form A
..

* „ Form B
Eragrostis ciliaris, Link. Form A

.» „ Form B
CencJirus echinatus, L. Form A

» „ Form B
Centothcca miicronata, Hack
Centotheca madagastariazsisjiack..
Thuarea sarinentoaa, Pers '

Eragrostis plnmosa, Link
'

7-9

1-82

2-3

1-1

•73

•45

3^24
2-8

8-32

4-55

2-89

5^4

•81

^94

•8

1
•1

•1

•1

•1

•1(>

•37

•23

•43

•47

3
L3

15-8

G-07

23
11
7-3

4-5

32-4

17-5

22^.5

19-8

G-7

1 1
'>

27
IS

Number of

leaves

nicasured.

G8
no
GO
GO
100
GO
53
38
GO
90
80
KM)
100
100

It is seen that tliere is no exception iu the first five cases to

tlie rule that iu Perm A, which is t])at from sheltered ground,

the leaf-ratio is the greatest, or the leaves are relatively longer.

The two Centotliecas are verj interesting, as I took them to be the

same species, and the second (C. madarjascariensis), corresponding

to Form A, was from more sheltered places than the other.

This tends to show how specific diiferences may arise (see infrn).

Thuarea is a prostrate grass which grows in sandy soil, and con-

trasts strongly with Eragrostisplumosa, which is an upright sliiidc-

form. The next series were made from such plants as I could

collect iu a short distance from my house, as I was disabled

through fever and other ailments from walking far at the time.

(Table III.)

It is seen that in the whole set of fifteen species there are

2i2
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only two cases -where the shade-form lias relatively broader leaves

than the suu-forra. In Fsiadia this difference is perceptible, but

in the other case, Li/ciumy the difference is only that between

1-93 and 1'92. Three other cases show a scarcely measurable

difference, but, on the whole, the relatively longer and narrower

Table III,

Leaf-proportion in various Plants,

Mlcroo'hynchiis sarmenfosus

Lobelia Sc^vola

jj f:

Psiadia dodoncefolia

»> ?j

Hclichrymm emirneni'e

» )7

B>pcTmacoce yloho.^a

Lycutm capcmey Mill.

i» »»

Breccia madar/ascariofsi.s ..

Camjyfocarims^ sp

)>

Vcriploca ovata, Decno.

Covimelina nodiflora

Tangliinia vencnifira

Brachysfephanu^ cuspidatiny.

5»

Monimia^ sp.
»>

?» * • • •••**> *

>S'/f?« carjpimfoVict

F//JCrt rosfa

n i>

Number of

leaves

measured.

A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B

100
100
100
100
100
100
100
100
100
100
100
100

50
100
100
luu
100
100
100
100
100
30
50
50
50
100
60
50
50

Lengtii

of lea f

.

4 04
1-5

7-73

327
3-80

1-82

•94

•45

127
08
•73

•52

4 55
3-27

1-24

1-21

117
.q-7

2'24

i-23
7-29

5•SO
4-31
2'46
2-OS
247
2^75

1 05
2-40

1-89

Breadth
of leaf.

•59

•32

3^49

21
•38

•16

•1

•08

•21

•10

•38

•27

2^55

212
•3

34
•73

•02

m
•42

1-54

1-5

266
1-45

1^47

1-37

r07
•76

109
•83

Leaf-

ratio.

6^85

4 09
222
1-56

10-21

11 -38
9^4

5^63

(V04
4-25

1 -92

1-93

1-76

154
4^13

356
1-6

1-49

3 25
2-93

474
357
1-7

1-7

1-99

1-8

2^57

217
2-28

2-28

form of the shade-leaves is very ohvious ; the average difference

in the leaf-ratio in favour of the shade-leaves taken from the

whole fifteen cases being as much as "62.

The leaves of chmbing and prostrate plants (at least tboee

tvhich are petiolate) show another peculiarity, which comes out

clearly in Table lY. It consists in the leaves of those fully
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exposed to the sun being actually, as well ay relatively, broader.

The last case, Ipomoea Pescaprce, is interesting, as the Forms
1 and 2 were taken from the ssame jjlant. Those in Form 1

were gathered from the upright stems, seldom eighteen inche.s

high, springing from the main root, while those in Form 2

were from the prostra!fe branches of the same plant, which are

sometimes seventy feet long.

Table IV.

Climbing-plants with petiolate leaves »

Mikania acandens. A

Length of

leaf.

i

Bread! h of

leaf.

Leaf-

ra tio.

1 '029

1-408

1'4(J2

3-223

2-41

1-173
1

1

1-217

1-42

1-486
1

1

316

4

1

1-31

-85

-99

-98

1-02

•6

Tponma nalmata. A

Ipomcea Pcscaprce (I)

(2)

The difFerence in this last case iw not due io exposure, but was

produced by the greater development of the basal veins of the

leaf in Form 2. I find Sir John Lubbock has pointed out a

similar difference in the leaf of the ivy. It seems to me possible

that this is due to the an2:lo at which the blade is inclined to the

petiole; and one finds, I think, pretty generally that when there

is a distinct and abrupt angle between the petiole and midrib,

the leaf tends to become cordate, peltate, or generally broad

towards the base. In this case and the ivy the leaves on the

upright stems, which are narrower, have the petiole and midrib

almost in a straight line. On this point, however, I have not

finished my experiments. Such relatively broad leaves are

common in climbing and prostrate plants; and if this angle of

petiole and midrib does aflfect the form of the leaf, it may perhaps

modify the effect of sheltered conditions. Still, in the three

cases given the rule is followed.

The general result of these experiments is confirmed by

Dufour. His experiments (Ann. Sci. N;it., Bot. ser. 7, t. r
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1887, p. 339) were an attempt to show that sunlight increased

the size of the leaf. In the course of them he took measure-

ments of the leaves of two sun-flowers, of which one was planted

in the shade and the other in the sun-

He did not, however, see any importance in the relation of

length to breadth, and I have calculated the ratios in the third

column of the following Table (V.).
.

Table V.

Dufour's experiments

4th leaf, sun .

.

„ shade
5th leaf, sun ..

„ shade
Gth leaf, sun .

.

„ shade
7th leaf, sun .

.

„ shade
8th leaf, sun ..

„ shade
yth leaf, sun .

.

„ shade

General averages sun-leaves. .

.

Do., sLacle-leaves

Length in

mm.

86
66
92
40
102

113
34
121

47
140
58

Breadth in

mm.

24
18
25
11

25
9

25
8

31
11

38
14

Leaf-ratio

109
46-5

28
11-8

3-58

3-67

3-68

3-64

4-08

3-78

4-52

4-25

3-9

4-27

3-68

4-14

3-9

3-95

The sliglit confirmation is the more valuable, as Dufour had

no idea of this relative difference.

Sorauer, in a paper published in WoUay's * Forschungen,

13d. ix., gives a number of tables which show exactly the same

thing. In this paper he also points out clearly that in plants

growing in wet air the leaves become longer relatively as well as

actually. In the Botan. Zeit. 1878, p. 1, a few more measure-

ments are given by Sorauer, from which I extract the following,

aud have calculated the ratios

:

Plants of dry air (average from five plants) gave for length oi

leaf 21-89 cm., for breadth G-46 cm, or a ratio of 3-39. Similar

plants grown in wet air gave for length 22 39, breadtli 5'8l, or

a ratio of 3-85. Another set gave :—for dry air (average of nine

plants), length 177, breadth 7'33, or a ratio of 2-41
;
/?r wet

air (average of eight plants), length 17"9, breadth G-74, e.^-*
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ratio of 2'G5. Belli sliow a greater ratio for the plants grown in

wet air. Both Dufour and Sorauer measured the lengtlis of but
very few leaves. Those in Dufour's experiments, e,g., are the

actual lengths and breadths of individual leaves. My own results

are all averages, and it is, I think, easier in this way to get rid

of individual variations.

MM. Yesque and Viet also give a few measurements from

their culture experiments.

When the plants (spinach) were grown in lines 25 cm. apart,

tl"^ -'- S^h ^l-"«'> 1^: - 2-063.

When entirely isolated this was^— , or a ratio of 1'92. This
•' 24 cm.'

shows exactly the same influence.

Wiesner, in his ' Biologie d. Pflanzen,' pt. iii. p. 51, has also

figured a very striking case of extraordinary elongation due to

growth in hnmid conditions, and caused, as he suggests, by the

greater " ductility " of the leaf under these circumstances.

Costantin (Ann. Sci. Nat., Bot. ser. 7, vol. iii. 1886) also

speaks of ^' un allomjement exagcre paralUlement aux nervures
"

m plants grown in humid conditions {milieu aqiiatique).

This summer I had a small experimental garden formed for

the purpose of trying the effect of different soils on the growth

of annuals. The garden consisted of five beds, only one foot

apart from one another, and consisting respectively of:

1st. Peat (2| feet deep).
.

2nd. Calcareous sand and loam.

3rd. Pure sand.

4tli. Leaf-mould and sandy loam.

5th. Manure and sandy loam.

The plants were sown across all these beds.

The following Table (p. 382) shows the result of tlie measure-

ments of the leaves, 100 from each bed havii

in almost every case.

These results show that the leaf-ratio, instead of being in the

order of the actual length of the leaves, that is, shortest iu the

peat and gradually longer in sand, lime, manure, and leaf-mould

respectively, follows almost exactly the reverse order, being

highest in the case of the sand-plants, and lowest in those of the

manure. The heights of the plants in the various beds were

in the same order as their length of leaf ; that is, the peat-plauta
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were shortest, the saud next, then the lime, then the manure, and
the leaf-mould plants were the highest. Almost exactly the
same order was observed in the amount o£ branching per plant,

in the number of flowers per plant, and in the average horizontal

space and depth to w^hich the roots extended. A full account

)

(D

The result is perhaps explained by the fact that, excepting
peat, which is a positively injurious soil, the amount of water in

the soil is probably most in leaf-mould and manure, less in lime,

and less again in sand. Hence transpiration Avill be most active

m the case of leaf-mould, less in manure, still more so in lime,

and least in peat and sand.

It is doubtful, however, whether this conclusion is warranted.

Still, even if we exclude the case of these experimental beds as

indecisive, we can, I think, consider that the main conclusion I

have drawn is pretty safe. Sorauer's, Dufour's, Wiesner's, and

my own measurements show that plants grown in sheltei^ed

situations have more drawn-out leaves, just as they have longer

and thinner stems.

This is an important point in systematic character, as a lan-

ceolate, linear, or ovate leaf simply arises from the different pro-

portions between length and breadth. If, then, climate or

t^xposure can, as I think I have shown, produce variations in this

respect on which natural selection may afterwards begin to act,

we can see how a new species may be formed.

The difference between Ranunculus reptans and R. Flammula,

for instance, is chiefly a difference in the leaf-ratio, the leaves

are longer and narrower in the second form ; and Eoss has ex-

perimentally changed the one into the other by growing tliem

under different conditions, and, so far as I can gather from his

paper, his method consisted in increasing theamount of moisture.

The cause of tliis change is not explicable without a somewhat

rash and speculative expression of views. There is, however, no

doubt that the effect of exposure or accelerated transpiration is

to increase the toughness and rigidity of the leaf and especially

to thicken the epidermis. This follows from the culture experi-

ments of Costantin, Dufour, Sorauer, Wiesner, &c. The com-

parative researches of Von Hohnel, Klausch, Schenck, Noack,

Wiesner, and
is produced in the same species by greater exposure.
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Extremely thick epidermis, moreover, characterizes species

which are naturallj found in particularly exposed habitats

(compare Volkens, Schwendener, Tschircb, Giltay, Heinrieher,

Fleischer, Johow, and Schimper).

Now it seems to me that what is called in G-ermany ''the

inner causes of growth " may, without wild speculation, be looked

upon as an actual force within the leaf, which tends to elongate

it in a direction parallel to the midrib. At any rate, they may

be supposed to act in this way.

Now if, as is really proved, the epidermis becomes tougher m
an exposed habitat, it seems natural enough that the greater

resistance to this elongating force would make the leaf tend to

become broader proportionately, as well as thicker {cf. Hoffman

and Seholtz),

This force, however, has not been proved to exist.

It struck me as being an interesting point to see whether the

petals are also influenced by exposure and tend to become longer

and narrower when grown in sheltered places.

I therefore made a series of measurements on the length or

the corolla-tube in Vinca rosea.

One set (Form A) were taken from plants sheltered by grass

and other plants,

specimens,

I found

:

(Form B)

Average length corolla-tube in A '982

?3 >J J>
B 943

So that the difference is not marked enough to judge from.

The effect of the soil is, however, much more easily visible.

Thus, in the experimental garden before alluded to, I measured

in Tropcsolum the length along the spur from the tip oi the

sepal to the tip of the spur, and the lengths and breadths of the

anterior petal. I found

:

Length of spur

Length anterior petal

Breadth anterior petal

Ratio (approximate),..

1-522

1-05

?

?

I

Lime. Mould.

1-975

1-359

•89

1-5

2-18;

1-5

•92

1-6
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These differences, thougli they also show a distinctly hirger

flower in the leaf-mould, are too small to be of much practical

importance.
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On Yariatious in the Tloral Symmetry ^f certain Plants baying
' _

Irregular Corollas. By W V
College, Cambridge, lately Balfour Student, and Anin-a

Bateson. (Communicated by Frakcis Darwix, M.B.,

P.R.S., !F<L.S,)

[Eead 2nd ipril, ISOL]

(Plates L. & LI.)

Iktroductiois^.

TnE follovviug obseryations, which we propose to extend, are

put forward as a contribution to a study of the nature of the

variations by which irregular forms of corollas are, or may be,

produced. As to the causes which haye operated in the pro-

duction oi these yariations, we ofter no suggestion : until a much

fuller knowledge of the modes of Variation shall have beeu

attained, discussion of the causes of Variation, or even curiosity

concerning them is, in our judgment, premature.

As a problem in Evolution, the nature of the changes by

which irregular corollas come into existence is especially in-

teresting. It is, of course, well known that there is in the case

of many irregular flowers strong cyidence that their peculiar

forms are adapted to the process of cross-fertilization by par-

ticular insects, or otherwise. From this evidence it is naturally

expected that the same is true generally for irregular corollas.

This conclusion leads in turn to the deduction that the eyolu-

tion of the forms of irregular corollas, as we know them, has

occurred in connexion with their adaptation to the purposes

of cross-fertilization, and that their perfection and persistence

have consequently been achieved by the agency of Natural

Selection.

As to the exact steps by which such a process may have

occurred, we have no knowledge or even plausible surmise. All

that we can affect to know is that eachi form, like other forms of

living things, is a term in a series of Variations, but as to the

nature and magnitude of the integral steps between successive

terms there is no direct evidence. Nevertheless, to obtain such

evidence Is absolutely necessary before any successful attempt to

get an insight into the working of Evolution can be made. It
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the results that we see have come aI)out by tlie occurrence of a
series of Yariations, it is of the first importance to know wliat
kind of series is constituted by these varying forms, and on tho
answer to this question all advance in tho study of Evolution
depends. In the absence of some knowledge of the mode in

which variations occur, it is useless to guess at the relationships

or past descent of existing forms ; while conjecture as to the

developments whicli may in the future be possible to these forms
is still more hopeless.

The first question, then, to be answered is this: If we had
before us the whole series of individuals which have occurred in

the line of descent of one given form, what TiinJ of series would
these individuals compose ? It is too much to expect that we
should discover what tlie series has actually been, for the evi-

dence is gone ; but we may reasonably hope to find out what are

the general characteristics of such a series, for the series itself

is still in progress. It is nevertheless a r-emarkable circumstance

that a great deal of enterprise and research has of late been

given up to the object of ascertaining what the actual pedigree

of divers forms has been, while no one has yet succeeded in the

preliminary task of determining any of the general characters

of such a series. Yet if the modern conception of the manner

of origin of new forms is a right one, it is a process now at this

time occurring, which by common observations we may now see.

Surely sncli observations may become the foundation of a solid

and reasonable kuowledire of the attributes of the method

of Evolution; and when such a base shall have been estab-

lished, it may perhaps be safe to attack the special problems of

descent.

Supposing, then, that such a series of ancestors were before

us, the matter to be determined would be the degree to which

the series is continuous or discontinuous: that is to say, whether

the differences between any one member and its immediate suc-

cessor are so small as to be imperceptible, or whether there are

distinct and palpable differences between them; or whether they

are sometimes small, and sometimes so great as to cause inter-

ruptions in the series and to divide it into groups of which the

composing members are similar, though the successive groups

are unlike each other.

. The success of any attempt to comprehend the nature of the
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forces which are at work in the production of Yariation will

depend very largely on the precision with wluch we shall be able

to answer these questions, and to determine the degree of con-

tinuity which is present in tlie process of Evolution. For if, on

the one hand, the transition from form to form shall be found to

occur by insensible and minimal changes which are so small that

no integral chauge can ever be perceived, we should recognize

an analogy with the continuous action of mechanical forces ; but

if it should appear that the series is a discontinuous one, and

that there are in it lacuna? which are filled by no intermediate

form, the analogy would rather hold with the phenomena of

chemical action, which is known to us as a discontinuous process,

leading to the formation of a discontinuous series of bodies, and

depending essentially on the discontinuity of the properties of

the elementary bodies themselves.

It may be observed at this stage that in proportion as the

process of Evolution shall be found to be discontinuous the

necessity for supposing each structure to have been gradually

modelled under the influence of Natural Selection is lessened,

and a way is suggested by which it may be found possible to

escape from one cardinal difficulty in the comprehension of

Evolution by Natural Selection.

Eor there is one obvious consideration which makes it difficult

to suppose loth that the process of Yai'iation has been a con-

tinuous one, and also that Natural Selection has been the chief

agent in building up the mechanisms of living things. This

difficulty, which is well known, may be stated thus. If the pro-

cess of Variation is supposed to have been continuous, it cannot

be supposed that the mechanism was at all periods of its evolu-

tion so beneficial as to be selected. For, from our knowledge

of Natural History, we are led to think that while certain devices

and structures may be beueficial to their possessors, yet they are

so only by reason of the degree of perfection in which they

exist ; and that if they were materially less perfect, their utility

would cease. Besides, even if there had been at some phases m
their state of imperfection other functions for which they were

adapted, yet still in any process of continuous evolution there

must be substantially many transitional forms which are useful

for no purpose, and therefore cannot be selected : in short, that

the evolution of a special contrivance for adaptation is not com-
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patible with constaat and perpetual usefulness. It is clear tliat

tlie degree to whicli this difficulty applies to any case is propor-

tional to tte complexityj perfection, and singularity of the con-

trivance.

In addition to the foregoing objection, a further difficulty

arises when we try to figure to ourselves the kind of transitional

stages by which the evolution of a complex mechanism may have
been brought about. We are here met by an entire want of

evidence as to the nature of such changes, and it is not easy

even to conceive any hypothetical plan on which they may have

occurred.

On the other hand, the objections to supposing that the pro-

cess of evolution of such forms is discontiniioits are derived, firstly,

from the scarcity of observed instances of sudden and large

variations, while small variations are familiar. Secondly, there

is a presentiment, which is intuitive in the minds of some, that

the processes of Nature are continuous processes, and that an

appearance of discontinuity is due to imperfect knowledge of

these processes. With the latter difficulty we are not con-

cerned; but it is in the hope of dispelling the former objection

that the present observations are recorded.

It may be remarked that large and sudden variations bave not

unfrequently been observed in organs repeated in a regular

series, as the petals of regular flowers, &c. ; but such changes,

though considerable, commonly aflfect all these organs equally

and in such a way that the original regularity remains in the

modified structure. The significance of the following examples,

however, lies in the fact that they not only show the facility

with which irregular systems may be converted into regular

ones, but that some of them are also instances of irregular hut

symmetrical systems formed afresh, apparently as sudden varia-

tions. It will be seen that in some of these cases the resulting

symmetries, though irregular, are to all appearances as perfect

as those of the normal flowers.

Whether the mechanisms of the flowers thus occurring as

sudden variations are useful mecl)anisms, and whether they are

or are not adapted for cross-fertilization by some particular

insect, we are unable to say.
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I. LlNAHIA SPTJETA.

This plant, together with X. ElattJie^ is very common in both

barley and wheat stubbles on heavy land round Cambridge,

though almost, if not quite, absent from lighter soil. In the

course o£ examination of a very large number of specimens of

i. Elatine^ not a single abnormal flower was found ;
while in the

case of L. spuria a great proportion of plants bear abnormal

flowers. The figures at our disposal do not justify an accurate

statement as to the percentage of plants bearing flowers of other

than normal form, but we are well within the mark in saying

that these are not less than thirty per cent, of the whole number

of individuals.

The area examined is bounded by the Ely road on the one

side and the Madingley road on the other, extending for about

four miles from Cambridge. It contains a great nimiber of

stubbles, and i. spuria and Z. Elatine are very common in

nearly all. The proportion of abnormal flowers was about the

same in all parts of the area investigated ; but in the case of a

single locality lying in the parish of Landbeach (outside the

area defined above) no abnormal flower was found. All the

specimens in this place were of unusual habit, having erect

stems, some 10 inches in height, in addition to the usual pro-

cumbent stems. Upon these plants no abnorm.al flowers were

found ; and, speaking generally, the plants in other localities

wdiich had erect stems bore normal flowers only. Specimens

of this description were not common in the district. Besides

the erect position of the stem, these plants also are remarkable

for the peculiar pale green colour and flannel-lihe texture of

the leaves.

Normal Floweh. (Plate L. figs. 1 & 2.)

A normal corolla of i. spuria is pentamerous and bilabiate,

being composed of two posterior petals and three anterior ones.

The two posterior petals are of a dark-purple colour on the

inside, while the anterior petals are primrose-colour in their

free portions, shading to a darker tint towards the interior of

the flower; the slight inflations which occur at the points of

union of the lower petals are also orange-yellow. Between the

posterior petals and the anterior ones there is on either side a
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deep cleft which divides the two lips from each other. The
sepals are five in number and are regular in size and arrange-

ment, one being placed centrally in the upper limb of the flower.

The stamens are four in number and stand opposite the lateral

sepals. The two anterior stamens are a good deal longer than
the posterior 2:)air. The filaments of all the stamens bear hairs,

but the hairs of the anterior pair are considerably longer than
those of the posterior pair. Until dehiscence the anthers cohere.

The stamen which should stand opposite the posterior sepal, if

the symmetry were regular, is represented only by a filament of

reduced length, and bears no anther. The pistil stands in tlie

centre of the ring of stamens. The anterior limb of the corolla

13 continued into a single, hollow, curved spur. For purpose of

comparison with flowers having more than one spur, it should bo

noted that this single spur is formed from the tissues of the

median anterior petal.

ABis-QRiiAL Flowers.

PeloHc, (Plate L, figs. 8-15).—As will bo seen, there is

great diversity of type among the abnormal flowers. The form

which is perhaps more common than any other, except the

normal, is of the well-known ^^/c?r/c type. In this form of flower

the corolla is regular and tubular, having a general resemblance

to a flower of the Cowslip. The corolla has five spurs instead

of one; but in many cases those spurs do not all project from

the tube, but some or all of them may be invaginated into it.

This invagination may be complete or partial. In these peloric

flowers the fifth stamen is always developed and bears an anther.

The five stamens are of equal length, and the hairs on all of

them are similar. The anthers are coherent above the stigma.

The petals of peloric flowers are generally yellow, being irre-

gularly blotched with purple, but a few were found which were

uniformly pale purple and many were seen which were entirely

yellow. Peloric flowers having 6 sepals, 6 petals, and 6 stamens

are not rare : in all of these the number 6 occurred in the

stamens as well as in the corolla.

A few flowers were found having five similar yellow petals,

which were not united posteriorly to form a tube, but were

arranged as a single anterior lip.

An attempt was made to see whether these peloric flowers

generally set seed or not, but the result Avas not very reliable,

UNN. JOURy,—BOTANT, VOL. XXVIir. 2 K
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owing to the doubtful character of the evidence^. Tlie corollas

fall off as the seed-vessel enlarges, and it is then not possible to

determine upon what type the flower was formed, while, on the

other hand, persistence of the corolla is generally associated

with atrophy of the seed-vessel. An examination of flowers

which still bore the withered corolla showed that a large propor-

tion even of normal flowers set no seed: but in several instances

the seed-vessel had enlarged, and there was every appearauce

that the seed was sound. Out of a large number of withered

peloric flowers examined, an enlarging seed-vessel contaimng

healthy-looking seed was only found in one case ; but from the

ambiguity of the evidence it cannot safely be inferred that very

few peloric flowers set their seed, for some of those seed-vessels

which have enlarged and lost their corollas may have borne

peloric flowers. On the whole the impression was produced

that comparatively few peloric flowers set seed. The peloric

form is well known in Linaria vulgaris^ &c.

AVe shall now describe other abnormal forms in which the

corolla is still irregular, though its symmetry diff'ers from that or

the normal flower. Of such abnormal flowers five forms were

seen which were symmetrical, and in addition to these some ot

more or less asynmietrical shapes were found.

in

f Such

flowers are not very common, but can generally be obtained

by searching. In all those examined, the central posterior

stamen (which is aborted in normal flowers) was fully deve-

loped.

.. Before comparing the spurs of this abnormal form with tliat

^f the normal flower, it may be remarked'that the spur is of

course developed from the base of a petal and not from the

tissue lying between two petals. Since, then, in the n^r^^J^^

flower the spur is an outgrowth from the base of the mi

anterior petal, it is clear that if two spurs are developed and one

of them is that of the median petal, the other must be formed

from a lateral petal, and therefore be in origin asymmetrical.

* There is of course no question that such i)eIoric forms set seed sometimes,

but we wished to know whether they did so"as'often as normal flowers.

Darwin, for example, raised seedlings of peloric'AntitrJilnum ('Animals and

Plants,' 1885, ii. p. 71) ; and Willdenow (Species Plant, iii. 254) gives evidence

showing that the same is almost certainly true {ov Litiaria vulgaris.

ddle
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Nevertheless, in the case of flowers presenting this modification,

it was often found that tlie tissues were so bent from their

original j^ositiou that the division between the two spurs came
to he in or near the median plane of symmetzy of the flower.

To such a degree did this occur, that it was only by tracing up
the bundles in the waJla of the spurs that it could be determined

from which petal they were developed. In several cases, how-
ever, tlie original symmetry was still shown by their position.

No. 2. Flower having one posterior {purple) petal and four
anterior {yeUoiv) petals (Plate L. figs. 5 & G).—This form is very

common throughout our region, and occurs on a large pro-

portion of the plants, though perhaps not quite so commonly
as the peloric type. Such flowers were never seen with less

than two spurs, but occasionally they have three (Plate L.

fig. 6). In all eases examined, the five stamens were all de-

veloped.

The calyx of these flow^ers was placed in such a position that

the median vertical plane of the flower fell between two pos-

terior sepals. Hence, though we are not able to state what the

relations to the floral axis have been developmentally, yet the

appearances decidedly suggest that this flower may be compared

with the normal flower by imagining that the median plane of

the zygomorpJiy lias heen deflected so that it falls upon a pos-

terior petal instead of on an anterior one. What the circum-

stances may be which lead to this alteration of the plane about

which the symmetry of the flower is formed, we can cfler no

suggestion, but we shall offer another case of a similar pheno-

menon in describing the variations of Gladiolus {vide p. 400).

rig. 4 represents a flower which is in a manner intermediate

between Nos, 1 and 2. For in it one of the posterior petals i's

partially coloured yellow, and is to some extent united to the

adjacent petal of the anterior lip- Cases of this kind, in which

a petal does not stand truly witii either the anterior or posterior

lip, are decidedly uncommon. Such intermediate flowers always

had two spurs ixuAflve stamens.

A form was frequently found (not figured) which conformed

exactly with that sliown in fig. 5, excepting for the fact that the

deep cleft which separates the purple petal from the yellow ones

was less deei)ly cut on the one side than on the other. These

flowers had at least two spurs and five stamens. Inasmuch as

the distinction between the two lips is in sucli cases partially

2k2
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absent, it may be said that tliis form is intermediate between

No. 2 and tlie peloric type.

No. 3. Flower having one posterior {picvjple) petal and Jive

anterior {yellow) petals (Plate L. fig. 7).—These flowers were

not uncommon; tbey bad sice stamens and sometimes six sej)als.

None were seen with less than tliree spurs.

No. 4. Flower having three posterior {purple) petals and two

anterior {purplish) petals (Plate L. figs. IG & 17).—Of this

very remarkable form only a single flower was seen. The corolla

had no spur. The stamens were five in number. The filaments

were not standing np in a regular arrangement, but were some-

what irregularly bent. It is not certain that this bent position

of the filaments was the original one, for the anthers had already

dehisced, and similar bent filaments were seen in several normal

flowers after dehiscence ; on the Avhole, however, the appearances

suggested that the stamens had not been properly formed. The

sepals were five in number. If this form be compared with the

normal one (figs. 1 & 14), it will be seen that the symmetry is,

as it were, inverted, for in this flower the posterior petals are

three and the anterior petals are two, thus inverting the usual

arrangement. In this flower, however, the three posterior petals

were not closely united to form a lip, but the central one was
r

separated by considerable clefts from the other two.

Some forms were found to which the term " monstrous" might

with some propriety be applied. Chief amongst these are flowers

which are built up of the parts of two flowers rolled into one.

[From the analogy of other double monsters it would probably be

more correct to speak of these flowers as consisting of a single

flower which has partially divided into two.] This form of

monstrosity is well known in many orders *, and is not very

rare in Linaria spuria, three such flowers having been seen by us.

The peloric form of Linaria is perfectly well known, but the

other abnormal forms which we have described do not appear to

have attracted much attention.

There is, however, a good detailed account of many abnormal

forms given by Chavannesf, amongst which our form No. 2 is

described and figured (pi. viii. fig. 1); the instance given by

Chavannea is the 3-spurred variety of No. 2, and it is remarkable

Vide Masters, * Teratology,* S2th voce ** Synanthy," p. 37, &c.

t Chavannes, ' Moiiographie des Antirrhinees/ Paris, 1833, pp.
54-7-**

riates.
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that Ins specimen of this form had only four stamens, whereas
every case examined by us had five.

One form described by Chavannes (Mon. Antirrh. p, G6) is of

especial interest in relation to some of tlie other varieties about to

be described. This case is that of a 4-petalled Linaria vulgaris,

in which there were two posterior petals and two anterior ones

forming a lower lip with only a single inflation or " palate/' which
was destitute of grooves. This corolla had only one series of hairs

in the interior. There were four sepals. Tlie stamens are de-

scribed thus ;
—

" Les deux anterieiires sotidees en une seule plus

longue ; les deuce autres tres courtes ; la cinqitieme sterile^ mais

cissez developfeeP Now on comparing this with our case of

Streptocarpus No 4 (vide p. 410 and Plate LI. fig. 1, iii.), it

will be seen that a similar form occurs. In our flower the

stamen standing anteriorly in the median plane was to all appear-

ances a single stamen, though regarded in the way common in

morphological discussions it would be presumed to be formed by
the union of two, just as the posterior petal of Veronica is pre-

sumed by Eichler {vide p. 397) to be formed by the union of

two petals. The question now arises whether Chavannes, in

saying that the two anterior stamens were ^''soiidees en une seule^^

meant that he believed that the single stamen had thus arisen,

or was describing the actual appearance. This cannot bo

decided, but it is very common, and indeed usual for such modes

of description to be used ; and if there had been a double anther,

or a double filament, or, indeed, any outward sign of duplicity,

it would surely have been specified. We are inclined, therefore,

to think that there was actually " une seule " anterior stamen as

in our Streptocarpus; and in saying that this had re^^ulted by the

union of two, Chavannes not improbably is referring to the

accepted view of the origin of such structures.

In a paper by Lafont *, for a reference to which we are in-

debted to Mr. Francis Darwin, a considerable number of abnormal

flowers are mentioned as having been found on L. vulgaris.

The enumeration given by Lafont includes eleven forms, but the

description is without figures and is so brief as to be somewhat

ambiguous in some cases. But 'of these eleven forms only two

clearly correspond with those found by us in L. spuria, viz. the

pelorie form and that which we have called No, 1. It is parti-

* Ann. Sci. Nat. (Botanique), s^r. 2, tome xir. p. 2r)r>,
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cularl}^ to be regretted tliat the number of petals and stamens is

not always given by Lafoiit. He mentions, for example, a

two-lipped flower witli two spurs and six stamens, but as the

number of petals is not given it is not possible to say whether it

agrees with our 6-petalled form or not. Again, lie describes a

two-lipped flower without spurs, but does not give the number

of the stamens, which is unfortunate, since from our obser-

vations (see p. 411) there is reason for supposing that variation

in number of spurs may be correl ated with change in the number

of stamens. It is very remarkable tbat among a number of

varieties so large as that seen in Linaria vulgaris by Lafont

and Chavannes, none should have corresponded with any of the

several types characterized by the presence of a single posterior

petal. Since this seems to be one of the most usual forms of

variation in X. s^uria^ it might be expected to be frequent in an

allied species. But how little i mportance can be attached to such

a priori reasoning in phenomena where variation is concerned, is

shown by the entire want of abnormal forms in Z. Elatine, which

is found constantly growing with and even intertwined with

L. spuria, and which is so like it in form and colour that the

two might almost pass for varieties of one species.

For a further discussion of the siirnificance of these variations
O

the reader is referred to the end of this paper.

II. Veronica Buxi^ArMir.

Variations in the floral symmetry of this plant occur with

extraordinary frequency. The plant is found in nearly all stubbles

and waste places round Cambridge, and with two exceptions

abnormal flowers were found in every locality where an exami-

nation was made. The observations were begun on the heavy

land between the Histon road and the Madingley road, and in

each sample of flowers from this district there were several with

only three petals, while a small proportion had only two. The

details of these proportions as shown in the table on p. 397. In

a plot of waste garden-land a few flowers were found with two

posterior petals and a few with two anterior petals.

The tw^o exceptional localities were both barley-stubbles on a

subsoil of gravel, and in them no variation beyond change of

size or tint was observed. These facts suggested that perhaps

the heavy nature of the soil may have some connection with the

presence of the varying forms ; but amongst a small number of
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flowers In the beds of the Botanic Garden a corolla of three
petals was found. The beds were unfortunately weeded before
a proper examination of these plants could be made *.

No. of petals 2 3 4 5

10 Oct. First stubble-fiekl

2ncl

12 Oct.

99

M

3rcl

4tli

5tli

6th
7th

30 Oct.

*f

•>

}J

tf

>t

t»

First stubble again visited

,, Another part of same
iield as foregoing

4 Nov. Plot of waste garden-land.'

9 Nov. First stubble again visited.^

10 Nov. Stubble near Grantcbester

3 12

6

7

Totals ' 14
i

(normal) (posterior

paired)

7

2 13 95
i 16 S.'i

5 27
1 5 6

2 118

1 30
4 320

6 22 230

81
276
67
152

5
(anterior

paired)

1

oo

93 1496 7
^ -4

4

Percentages ..jl%G7

The flowers found in the two localities in which all were

normal are not included in this table.

We now propose to describe the abnormal forms in suc-

cession :

tliji According

to Eichler (' Bliithendiagramme/ 1875, i. p. 210), the 4-petallcd

corolla of Veroiiica has been derived from the 5-petalled form of

the other Scrophulariaceae bj fusion of the two posterior petals

to form one. He states, further, that indications of this may
be seen in the frequent occurrence of flowers with the posterior

petal bilobed. For a long time no flower was found bj us in

which there was any suggestion of a number of petals greater

than four, but at Iene:fch one was found in which the anterior

petal was paired. This specimen is shown in PI. L. fig. 22. The

posterior and lateral petals were normal. The two anterior

petals were similar in colour, both having the usual pale tint of

the anterior petal, but one was slightly larger than the other.

In another locality three other specimens baring this form

were found. Two of these had a normal calyx of 4 sepals, but

the third had five sepals, of which two were small and were

* In thia Garden large numbers of flowers hating the form of Nos, 1, 2, and

3 were since found. Vide p. 422.
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placed together opposite tlie posterior petal. The stamens were

normal in all.

No, 2. Corolla tcith Jive j)efa75, tico Icing posterior.—Of this

type seven flowers were found in one locality. Instead of the

single posterior petal of the normal flower, there were, in tliis

form, two equal and distinct posterior petals. The rest of the

petals, the stamens, and the pistil were normal. A flower of

this type is shown in fig, 21. One of these flowers had a calyx

of five sepals, the extra sepal heiug minute and placed between

the two posterior petals.

Now if these examples had stood alone, according to current

methods of reasoning they would have gone far to establish

Eichler's proposition as to the phylogeny of Veronica ;
but

taken in conjunction with the whole body of varying forms,

there seems to be no obvious reason for considering any one

form of variation to be due to reversion rather than any other.

These remarks must not be interpreted as indicating opposition to

Eichler's view, which seems in every way plausible ; but the facts

of the variation of these flowers do not establish it, since they

could be used with equal force to establish the view that Veronica

is descended from a plant with three or even two petals. The

nature of the conclusions which may be deduced will be discussed

after the whole body of evidence has been given.

No. 3. Corolla loifh three petals.—Amongst all the abnormal

forms of flowers which were found, by far the largest number are

those with three petals. So common are they that they seem to

form about 6 per cent of the total. The petals in this type are

of about equal size, and they are coloured and disposed as in

fig. 19 (v, infra). Of these flowers some have only three sepals,

as shown in the figure, while others have four sepals. Two

three-petalled flowers were seen with three regular sepals and a

leaf-like bract borne below the calyx, upon the pedicel of the

flower. All flowers with three petals in which the stamens were

noted had two normal stamens, except one specimen, in which

there was a third equal stamen arising from the point of union

of the anterior petals.

No. 4. Corolla with two petals.—Next to the form with three

petals the two-petalled corolla was the most frequent of the

variations, occurring in about 1 per cent, of the whole number.

Such corollas have the form shown in fig. 20, being composed of

two petals of similar size, one being anterior and the other
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posterior. Tli of these flowers were
normal. Plowers of this type may perhaps be profitably com-
pared with those of Calceolaria.

Asijmmetrical floicers.—It has been stated that no flower

intermediate betweea any of these ty|)es was found. Two
flowers, however, w^e found which were asymmetrical, though
they were in no sense intermediate between the other flowers.

In each of these tLe anterior petal was large, like the lateral

petal of a normal flow^er, and in one case the right-hand

lateral petal w^as small like the normal anterior petal, while

in the other it was the left-hand lateral petal which was tlius

reduced.

Plants were found bearing normal flowers together with one

of the types of 5-petalled flowers, and the two types of 5-petalIed

flowers were not found together on any plant in one case.

The 3-petalled and 2-petalled flowers were found together with

each other and with the normal on the same plant.

Colour of ahnormal flowers,—In a normal 4-petalled flower

the posterior petal is dark blue, the two lateral petals are a good

deal lighter in colour, while the small anterior petal is still paler,

being nearly white in some flowers.

Now in many of the flowers with an abnormal number of petals

the distribution of colour followed the normal arrangement

;

tliat is to say, there w^as one large posterior dark petal, and the

colour of the other petals became paler as the anterior middle line

w^as approached. Sometimes the transition is so abrupt as to

cause the middle strip of the anterior petal (in a 2-petalled

flower) to seem nearly white ; while in a 3-petalled flower, in

which the division between two petals falls in the middle line,

the edges of each of these is the part having the 2)ale colour.

Nevertheless, besides these, in several cases the throe petals

Were all of a closely similar tint.

These facts show that the constitution of the flower is such

that the forces by which the corolla is divided into segments are

of such a kind that they may be disposed according to the various

plans described, without necessarily involving any redistribution

of the colouring. Though no conclusion can be now predicated

from this fact, still it should be remembered when the time comes

for attempting to apprehend the nature of the forces which thus

divide the corolla into petals.

As many persons are disposed to attach importance to change
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of habitat and acclimatization in promoting Variation, it should

be mentioned that this plant is known to be an introduced

species. Professor C. C. Babington tells us that he remembers

that about the year 1827 a nurseryman of Bath showed him

the plant as a new annual, and he considers it likely that it

was originally imported for cultivation as a garden-plant.

Soon after this time the plant had spread into a good many

places, and Professor Babington recollects that he was accus-

tomed to find it growing in a single field near Cambridge. In

the ' Supplement to English Botany ' (1853), 2769, the question

of its origin is discussed, and it is mentioned as occurring in

several places in England. Since that time it has spread

everywhere, being found as far north as Aberdeen ; but where-

ever found it is essentially a weed of cultivated land. Whether

abnormal flowers are as common in other localities or at other

times of the year we cannot say.

III. Gladiolus Hybrids.

The next case which we propose to describe relates to changes

of symmetry in the flowers of cultivated Gladiolus. The facts

about to be presented are well known to all growers of Gladiolus,

but, as they are of great importance in their bearing on several

questions relating to variations in symmetry, it is desirable to

describe them in detail.

The specimens upon which the following account is based were,

firstly, a collection of Lemoine's purpureo-auratits hybrids in

the gardens of Messrs. Davidson at Ammanford, S. AVales ; and,

secondly, the iarge stock of named varieties and seedlings of

gandavensis in the gardens of Mr. Burrell, Cambridge. A^'e

desire to express our thanks to the proprietors of these gardens

for the facilities they haA'e thus kindly aff^orded us.

The Gladioli which are now cultivated in gardens are nearly

all of hybrid origin, being chiefly descended from the hybrid

form known as gandavensis. As to the origin of this form there

is some doubt, and for the present the question maybe deferred,

a further discussion being given below (see p. 407). The p^^'"

purco-auratus hybrids have been obtained recently by Lemoine,

iis a cross between purpureo-auratus and gandavensis, which

though a hybrid seeds readily.

On examination of a few spikes of gandavensis^ it will be soon

found that the flowers are of two diflferent kinds. In the first
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type (Plate LI. fig, (5) the three segments of the outer whorl are

so disposed that one of them (3) is anterior and median, while the

other two (1 & 5) are posterior and lateral ; in this type, therefore,

the median plane of the symmetry bisects the anterior segment
longitudinally. The segments of the inner whorl, on the contrary,

are arranged in a complementary manner, so that the single

posterior petal (6) is median while the other two (2 & 4) are antero-

lateral. In both cases a stamen stands in the middle plane of the

symmetry
; but in Type I. the median stamen is anterior, wliile

m Type TI. it i^ posterior. The symmetry of the second type

seems to be that of the first inverted, for in Type II. the anterior

petal of the inner whorl is median, while the two others are

postero-lateral. The outer whorl is therefore placed so that the

posterior segment is median and the other twoareantero-lateral.

Between these two types there are certain intermediate forms

which will be described later.

The two types of flower may be found together on the same

spike, or a whole spike may bear only flowers of one type. In

cases in which both types occur together, it sometimes happens

that one side of the spike bears flowers of one type, and the

other bears flowers of the other type ; in other cases, the \\yo

types occur more or less alternately on the two sides, but more

usually no definite arrangement is followed. Flowers of both

types, when on the same spike, are coloured alike, no matter

what the colours of the spike may be ; the distribution of the

colouring in the two types differs in the manner to be described.

In flowers of Gladiolus it is usual for some of the anterior

segments to be narrow^er than the rest, of a claw-like form, and

of a colour diff*erent from that of the other segments. This

diflerence in colour takes the form of either a striping or of a

rhomboidal patch of dark or light colour upon the claw-like

segments. The number of segments thus marked is partly

dependent on whether the flower is of Type I. or of Type II.

In flow^ers of Type I. (which may be said at once to be the

normal form of most, if not all, wild Gladiolus) either all three

anterior segments 2, 3, and 4 are thus marked, or only 2 and 4

have this feature; but in Type II. cither 2 alone may be marked

or 1, 2, and 3 may all be marked. But if a spike bears flowers

of both types, and those of Type I. have only 2 and 4 niurked,

the flowers of Type IL on the same spike will hare only 2

marked.
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We will now describe the attitudes of the stamens in these

different forms of flower. The stamens are, of course, inserted

into the bases of the segments of the outer wborl. As in other

Iridacece^ tbey are extrorse in their position of origin ; that is

to say, the side of the anther upon which dehiscence afterwards

takes place is turned outwards and faces the segment from

which the filament arises. This position, however, is not retained

in the developed flower excepting only in the case of peloric or

actinomorphic flowers, which will hereafter be described. The
»

attitude of the stamens differs according to the type to which

the flower belongs. If the perianth is arranged according to

the first type, having an anterior median outer petal, the

stamens will be found in very nearly every case to be standing

in such a way that the anthers lie parallel to each other with

their faces turned towards the anterior side of the flower. A
reference to the diagram of the first type will show that, as

all the stamens in this case are turned the same way, it is

not possible for each of them to stand in the same relation to

the segment from which it arises ; and as a matter of fact it

will be found that the stamen of the median anterior outer

petal retains its primitive position, facing the petal, while each

of the other two is rotated through 60°, so that it stands side-

ways to its own petal, neither facing it nor turned from it

In this way all three stamens stand facing in the same direction.

If, on the other hand, the flower be of the second type, the

stamens generally assume one of three positions. In most

cases the anthers do not all face the same way, but two of them,

namely those of the antero-lateral segments of the outer whorl,

face forwards, while the stamen of the posterior and median seg-

ment stands either in its position of origin, facing its segment,

or more usually it stands sideways. In a very few flowers this

stamen did also face forwards, being twisted from its original

extrorse position and turned through two right angles, thus having

its back to its own segment.

It is thus seen that there is very marked difference in the

arrangement and symmetry of these two types of flowers, both

as regards the perianth and the position of the stamens, and

before describing the characters of intermediate flowers it will

be well to try to realize in some degree the relation of the forms

of these two types to each other.

The original ground-plan of a flower of Gladiolus is very
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Simple- The flowers are arranged in two rows, one on each side

of the floral axis, and at first the two rows stand back to back.

Each flower consists of a perianth composed of an outer whorl
of three segments and of a similar inner whorl; of three stamens
arising from the base of the segments of the outer whorl ; and of

three carpels. The flower arises in the axil of a spathe-like

bract; and opposite to this bract is another spathe-like bract,

which stands between the flower and the floral axis, having its

back turned towards the axis. This latter bract is recognized by
Eichler* as consisting morphologically of two bracts united; and
it has been shown by Payer f that it does actually so arise iu

development. If all parts of the flower developed equally, this

flower would be regular and actinomorphic ; and if each retained

its original position, they would all look upwards and the two

rows would stand in one vertical plane. As a matter of fact this

state of things actually occurs in a good many flowers which

maintain their original regularity and position. It is of some

interest to observe that these regular flo^vers are generally the

loivest on the spike, that is to say, the flower which opens first J.

Of the specimens examined a considerable proportion showed

this feature ; and Mr. Burrell informs us that it is frequently to

be seen even amongst the best named varieties, for it is not held

to constitute a defect since the regular flower can be turned

downwards so as to stand in series with the other flowers on the

spike. In most (? all) of these regular flowers, the stamens

retain their original position, each anther being turned directly

outwards.

Such, then, being the original position of the flowers, by exami-

nation of the diagrams it is seen that the flower may assume

either the first type or the second, according to the plane about

which its irregularity is developed. The account given by Eichler

relates to G. cardinalis^ which, according to him, develops upon

wbat we have called the second type, but, from figures of numerous

species, this type seems to be exceptional.

Firstly, the original opposite position of the two rows of flowers

ia forsaken as the flowers open ; and each flower as it opens

turns horizontally towards the other row, so that the iuclinatiou

* Eichler, * Bliithendiagramme/ i. p. 101.

t Pajer, * Organog^nie/ p. 659.

X In the case of several other plants, the toprmst flower ia not unfrcfjueutly

peloric {Pelargonium, &c.).
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of tbe two rows to each other Is about 90^. This process is

called by gardeners "making a face," and a perfect ^'face"

constitutes a sj^ecial beauty in these flowers. In addition to

this horizontal rotation, each flower, iu stead of looking upwards,

bends over so as to face outwards from the axis. This change

of direction is associated witli unequal growth of the different

segments of the perianth, by which some of them become

larger than others. The number of the segments which are

thus distinguished from the rest varies greatly, and the degree

to which this difl'erentiation proceeds is also very different in

the various kinds. As the result of this process of differentia-

tion the perianth comes to be partially divided into a posterior

portion, of which the segments are large, and an anterior lip,

having one to three small segments. In some flowers this division

ia striking, but in others there is no very definite distinction

between the anterior and posterior limbs of the periauth. In

connexion with this change of position of the flower, the radial

symmetry is lost, but as the flower becomes thus irregular a

marked bilateral symmetry supervenes. The fact to which we

now wish to draw attention is this : that the new bilateral sym-

metry does not ia all flowers develop about the same plane, but

it may, on the contrary, be produced in one of two chief ways.

In the first of these types the irregular perianth is symmetrical

about the plane of the floral axis ; and from examination of the

diagram it will be seen that this plane falls in such a manner as

to bisect the jposterior segment (6) of the inner perianth and the

anterior segment (3) of the outer whorl. This gives a flower of

the form which we have called our first type, and in it the petals

2 and 4 at least are modified, tlie petal 3 sometimes being marked

like them.

TypJ XT J .' ^

a diff^erent plane, which is not that of the floral axis, btef is the

of that segment of

if thefloral axis. It thus happens

that the middle plane of the flower bisects the segments 5 and 2,

thus falling anteriorly between two segments of the outer whorl.

This is the condition in our second type of flower. In it either

the segment 2 alone may be modified and unguiculate, or the

segments 1, 2, and 3 may all be thus modified. The attitudes

which the stamens assume depend upon the plane about which

the symmetry is developed ; the difference between them has

already been described.
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From examination of the figures given it will be readily seen
that the flowers of both the types stand, when expanded, so that

the median plane of their symmetry is vertical, and this position

IS gradually assumed as the flower matures. Tlie period at wliich

it is determined upon whicb plan the flower shall develop lias not
been ascertained, but there is little doubt that this occurs early

m the foru~iation of the hud, for examination of buds which were
only just coloured showed that they were ah-eady formed upon
one or other of the two types.

Floivers intermediate hetween the two types.—It has been re-

marked above that, of whichever type a flower may be, it never-

theless stands in such a manner that the middle plane of its

symmetry is vertical. There are, iiowever, flowers which are

formed neither upon the one type wov on the other, and these

flowers stand in a position which is intermediate between those

assumed by flowers of the two types respectively. Among the

very large number of specimens examined at Mr. Burrell'd

nursery, intermediate flowers were decidedly uncoznmonj but if

an intermediate flower was found on a spike, it was usual for

several other flowers on the same spike to be also of the inter-

niediate form. A rcfereuce to the figures will at once show the

characters of such intermediate flowers. The first type is charac-

terized by the j^ossession of two modified anterior segments of

the inner whorl, while the second type has only owi^ such modified

Segment in the inner whorl; but in the ijiteruicdiate forms, one

segment is as a rule fully modified botli in form and colouring,

while an adjacent segment of the inuer whorl, which, if the

flow^ers were of the first type, would have been similarly modified,

is only partially thus diflerentiated, being intermediate in ^i/e

and markings between the fully modified and reduced anterior

segment and the large and unmodified posterior segment. It

appeared that the correlation between the reduction in size and

the alteration of colour in these anterior segments is very close

;

for in proportion as the size of the segment is increased from

the narrow form of the marked petal, so does the extent and

intensity of the marking diminish. In a number of cases it

was seen that the position taken by an intermediate flower is

such that the reduced and marked petal (fig. 4, 2) comes to lie

more nearly in the anterior middle line than it would do weretho

flower of the first type, but it does not lie actually in the middle

anterior line, as it would do were the flowej- of the second type.
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This is generally but not literally true, but a few cases were

seen in wtich the reverse was found, the partially marked petal

being nearer to tlie middle line than the fully marked one. It

was also seen that the extent to which the reduced and marked

segment was displaced from the middle line was, generally

speaking, inversely proportional to the degree to which the

adjacent segment partook of the characters of the posterior

segment ; in fact the more nearly the two anterior petals were

alike, the more did the flower take the position of the first type;

but the greater the difference between them, the more was the

position that of the second typo. The position of the stamens m
these intermediate flowers was somewhat various, but as a rule

the anthers were turned much as in flowers of the second type.

So closely does the position of the flower depend upon the degree

of modification in the segments, that for a moment it seemed

that perhaps the flower might be rotated into position in corre-

spondence with some physical stimulus conveyed by the petals

and varying with their size or intensity of marking. To test the

existence of such a control, various portions of unopened buds

were removed, but the positions assumed by the flowers on ex-

pansion diff'ered in no perceptible way from that which they

would have assumed if uninjured. Of course it must be remem-

bered that there is no evidence as to a relation of cause and

effect between the form of the flower audits position, and though

for convenience we may say that flowers in which the petal 2, for

example, is reduced and marked, stand so that this petal is in the

median vertical plane, it might equally be stated in the converse

form, that flowers placed so that the petal 2 is in the median

vertical plane have this petal marked and reduced; for all that

can be seen is that the phenomena of position and marking &c,

are correlated.

The above description, as has been stated, applies to the

ordinary garden varieties of Gladiolus, which are collectively

known as gandavensis. As these are all of hybrid origm, the

question naturally arises whether the two types of flower are botn

found in any wild species, and especially whether they occur m
the parents of gandavensis. As to the first question, it may be

replied at once that the type of flower here spoken of ^^^
Jirst type ia the normal form of the flower in wild species. VV
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nave examined plates of a very large number of species, nn-j have
louncl no representation of any flower corresponding to our second
type. Mv. J. Gr. Baker, whom we have consulted on this subject,

further informs us that he has never seen a wild plant havin_
the second type of ^o^s'cr. Dr. M. Foster also has not met witli

this form in the species cultivated by him. Under tliese circum-

stances it seems nearly certain that such a form occurs very

rarely if at all in wild species, and that at all events it is not tlie

normal form of flower in the parents oi gandavens'n.

It is nevertheless unfortunate that there is doubt as to the

aciual parentage o^ gan clavensis. Herbert* states that it is

descended from G. natalensis {^=psittacinns) tmi. oppositijiorus
-^

while Yan Ilontte, in his Catalogue for 1844, states that it was

obtained from psiftacinus and cardinalis. Herbert states both

here and in ' Amaryllidace^e,' p. 365, that he was unable to obtain

a cross between psiftacinus and several other species of which

cardinalis was one. Mr. Baker, to whom we are further in-

debted for information on this subject, inclines to the view that

Herbert was mistaken.

In all figures of these flowers which we have seen they are

I'epresented as of the first type, and, as we have stated, there is

no record of flowers of the second type borue by them. It is

therefore very singular that Eichler t gives the second form of

symmetry as the normal form for Gladiolus in general, and for

G^ cardinalis in particular. As all the other authorities consulted

agree in the absence of flowers of the second type in tliis plaut,

We are disposed to think that Eichler must have taken hia

account from a garden-hybrid. It is not a little surprising that

he should have made no mention of the first type of flower,

which icj not only the normal form of wild species, but is also on

the whole the commoner even in the garden-hybrids.

The only plate in which we have found flowers of the second

type represented is the coloured plate accompanying the ' Gar-

dener'^ Chronicle ' for Sept. 9, 1882. This illustration gives an

excellent representation of two spikes, each bearing the second

type of flower. For reference to this plate we are indebted to

Dr. Masters, '^o suflicient description accompanies this plate,

but there is no reasonable doubt that the plants shown are

* Journ. Hort. Soc. 1847, p. 89.

t ' Bliitheudiagramme/ i. p. I*>1.

lilKN. JOUiiN.—BOTANY, VOL. XXVlJI. 2 L
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garden-hybrids, wliich we may mention is also the opinion of

Mr. Baker.

It is therefore practically certain that flowers of the second

type have come into existence in gandavensis as a variation

occurring at, or since, its constitution as a hybrid, but whether

such a variation ever occurs in its parents or in other wild

Gladioli cannot be affirmed.

In conclusion, we direct attention to the following important

features of the case :

(1) The same spike bears flowers of two types of symmetry.

(2) The second type of flower is of recent origin.

(3) The symmetry of the second type of flower is nevertheless

generally perfect, and forms intermediate between the two

types are comparatively rare.

(4) AV the same spike, the same

(

colours occur in both, being distributed according to the

symmetry of each, the distribution of the colours being as

symmetrical in the one case as in tlie other.

Intermediate forms, though rare, occur ; the symmetry

both of form and colour IkS in them intermediate between

those found in the two types ; and the position taken up

by the flower is intermediate between the positions assumed

by the flowers of either type, and its approximation to

either position is generally proportionate to the approxi-

mation of its form to either type.

IV. Streptocahpus.

We rs of

this plant, and no exact record was kept of the total number of

flowers seen. The observations given below were made chiefly

on a batch of seedling plants of the species Beodi, growing in pots

in a stove-house, between the months of October and Decem-

ber of this year. Among these plants we should say that about

one in every twelve flowers was abnormal, but the proportion

seems to vary greatly in different species. These abnormal

flowers are of very various types, but we are unable to say ^^

present whether one of these types can be considered more

prevalent than others ; for we have had too few specimens ot

each to enable us to make any generalization.
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Normal Flower.

The normal flower of Stre^tocarpus Hexii is pentamcrous, witli

a calyx of five sepals and a corolla of five 2)<3tals. The corolla is

bilabiate, the upper lip consisting of two petals and the lower
lip of three petals (PI. L. fig. 23). The colour of the corolla is

pale greyish blue. The petals of the upper lip are of this colour

without any markings upon them, but the three petals of the

lower lip are streaked with bands of dark blue. There are two
perfect stamens in the normal flower, situated on either side of

the odd anterior petal, and iv(o rudimeutaiy stnmens (small

barren anthers without filaments) opposite the posterior and
lateral sepals. In normal flowers there is a large pit about half-

way down the corolla-tube, situated in the posterior middle lino,

and visible from the outside of the tube as a Avell-marked hump.
A trace of an anther is generally to be found in this pit, repre-

senting an odd posterior and median fifth stamen (PI. LI. fig. 1).

Abjvgrmal Flowers.—I. Peloric on AcTuroiiORruic.

1. Peloric jloxmrs with 5 petals,—We have only seen one

flower of this type on S. Bexii^ but we have seen several on plants

of >S'. polyanthus at Kew, w^here they seem to be of rather frequent

occurrence. In the case of S. polyanthus the flowers we examined

differed from the zygomorphic ones in standing upright in.stead

of in a more or less horizontal position. The corolla was per-

fectly actinomorphic, and all five petals had assumed the character

of the petals of the loioer lip in normal flowers, /. e. all were

streaked with bands of dark colour. There were four fertile

stamens, the posterior rudimentary stamens being perfectly

developed, and equal in length to the two anterior stamens. All

four stamens were united by their anthers and clasped the

stigma in a rin^. In the flowers we examined there was no trace

of a fifth stamen. The only flower of S, Rexii which we have

/
stamens.

flowers with 4i petals.—We
flowers of this type, in w^hich the calyx and corolla were reduced

to a symmetry of four instead of five (Pl. LI. fig. 4). The four

petals of the corolla were equal in size, and all equally marked

with bands of dark blue. The stamens were arranged m the same

way as those in the pentamerous peloric flowers. In the flowers

we examined there was absolutely no trace of any fifth petal.

2l2
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II. Abnormal Flowers, iS^OT Pelokic,

3. Floicer with cruciform^ 4t-petaUed corolla^ having one pos-

terior partially unmarked petal.—Only two flowers o£ tliis type

were seen (PL L. fig. 24). lu one the calyx was in five parts,

like that of the normal flower ; the corolla was divided into four

almost equal lobes, arranged in a cruciform manner. Three of

the lobes were marked with dark blue, whilst one of them was

less completely marked than the others. The four stamens were

arranged in the same manner as that described above for other

peloric flowers. Another flower having the same type of corolla

had only two stamens as in normal flowers. The types 2 and 3

are especially interesting as showing how bilabiate, pentamerous

flowers can abruptly assume a tetramerous and cruciform cha-

racter, either losing their zygomorphic character altogether as in

type 2, or retaining it in part as in type 3.

4. Flowers with 4i'petaUed, bilabiate corolla.—Of this type we

have had three specimens, two on S, Eeccii, the other on

Streptocarpus sp. The corolla in those flowers consisted of two

upper smaller petals without markings, and two lower, larger

petals with markings. In both these flowers there was one

fertile stamen only, which was situated in the median, ventral

line, between the tw^o marked petals (PL LI. fig. 3), and two

rudimentary stamens occurred laterally. Of the nature of the

calyx in these flowers we have no recox'd.

It is difiicult to see how this type can have arisen unless by a

discontinuous process ; for by any continuous process the meduui

anterior petal (PL LI. fig. 1) must have become gradually

reduced, and the two stamens (S\ S') on either side of it have

fused into the single median one which is found in this type

(PL LI. fig. 3). In the specimens examined there was no trace

of any anterior odd petal or of any second stamen*.

5. Flowers tvith ^-petalled bilaterally symmetrical corolla;

'6 petals beiny posterior and 2 anterior.— The two flowers of this

An abnormal arrangement of corolla and stamens, of an exactly analogous

nature, we have observed in a species of ^schynanthus {long ifloral).
This

flower has usually a corolla of the same pattern as that of StrepfocarpiiSy and

two pah's of perfect stamens, occupying a position similar to those of the tvfo

perfect and two imperfect stamens in Streptocarpus. In the abnormal flower

the arrangement was still perfectly bilaterally symmetrical, the corolla beuig

bilabiate with two petals in each lip, and there were three perfect stamens—ono

long, unpaired, median and anterior ; and two shorter, paired and lateral.
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type which came under our notice had the normal number of
parts to the flower arranged in an abnormal symmetry. There
^ere only Um larger streaked petals in the lower lip of the
corolla, whilst there were f^r^e instead of two smaller, unstreaked
petals in the upper lip. The arrangement of the stamens was
only examined in one of the flowers, but in this specimen it was
interesting to remark that the nature of the stamens appeared to

be affected by the change in symmetry in the corolla. Tliere

Avere four stamens here as in normal flowers ; but instead of

two fertile and two infertile stamens, there was only one
lertile stamen and three infertile stamens. The fertile stamen
occupied a median position, between the two anterior petals of

the lower lip (PI. LI. fig. 5). The position of the rudimentary

stamens is indicated in the figure. There was no hump on the

corolla-tube. If we suppose that tlie plane of symmetry about

which the flower developed had moved round to the right through

ruth of a circle from the normal, the position of rudiments is

easily comprehended.
6. Floicers tvith G-petaUed^ hilaterally symmetrical corolla.

Of these we have had several instances on different species of

^tre'ptocarpus.

{a) A flower from S. Bexii, having three petals in the upj)er

b'p instead of two, the oM median petal being somewhat smaller

than the lateral ones. Stamens as in normal flower.

(6) riowers from >S'. sp. ?, having four petals instead o{ three

ill the lower lip, and two in the upper lip. Stamens 3 or 5

(PI. LI. fig. 2).
'

7. Floivers tvith 7-petaUed, hilaterally symmetrical corolla.—

Of such flowers we have only seen one specimen (PI. L. fig. 25).

The calyx consisted of seven sepals, and the corolla of four

petals in the upper lip and three in the under lip. The stamens

were normal. This flower might be described as one in which

the posterior petals and postero-lateral sepals were each repre-

sented by two segments,

AstjmmetHcal Forms,—Of these there are a great diversity,

and it would not be profitable here to describe them in detail.

They appear to be much more frequent on some species than

others; on >S. i?^^u we have found hardly any whilst on other

species they are of frequent occurrence. Forms with more tlian

the normal number of petals are asymmetrical very much oftcncr

than forms with a reduced number of petals.
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COIS^CLLTSION'.

In the iutroduction to this paper it was stated that the facts

lo "be given "bore on the question of the origin of symmetrical

irregular flowers; let us now consider what that bearing is. In

making the remarlvs which follow, it must be distinctly under-

stood that they are put forward, not as formal theory or doctrine,

but as suggestions merely, and as indications of the direction in

which we must look ifwe hope to be hereafter entitled to formu-

late such definite doctrines.

It was pointed out that though modern scientific opinion has

come to hold that the forms of living things have been built up

by minute gradations, there is one preliminary objection to

this view as applied to perfect mechanisms in general and to

irregular corollas in particular, namely, that there is no evidence

as to the mode by which the process of building has been, or even

might have been, carried out ; for indeed we can hardly suggest

or even conceive a way by which, in a concrete case, a perfect

mechanism can have been compiled out of minimal changes. The

objection holds, that these forms are in a sense perfect, and we

cannot conceive them otherwise. On the other hand, there is

tlie difficulty that it cannot be maintained that the progress of

Evolution is from one perfect form to another perfect form, until

evidence shall have been found showing that this process does

occur as an actual phenomenon. The facts now given, though

few, are a contribution to such evidence and, in our judgment,

are a sample of the kind of fact which is required to enable us

to deal with the problems of Descent.
From each of the plants studied, truths of specific application

may be learned ; but there is one fact which they all bring out

together, and that fact, which is of fundamental importance to

the riglit comprehension of the modes of Variation, is this:— (1)

1 ([riations which occur in snch a manner as to produce a syvi-

perfect

do oflei

metrical result may le great variations and may he

niul conversely that (2) Variations tcJiich are large

produce a symmetrical result ; and (3) that the perfection or

completeness in which a variation in symmetry occurs is not, or

of the variation.

freqiiency of

In other words, there is evidence that perfect forms may occur

as sudden variations. Hence, in any given case, of the actual
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history of which nothing is known, it is unnecessary to invent a

hypothetical method by which its perfection may have been
achieved by the compounding of minimal changes ; and to pro-

pose such an hypothesis is to gratuitously invoke difficulty. The
principle which we have put third, plain as it is upon the facta of

Variation, is most imperfectly recognized, and indeed, in the

loose consideration so often given to this subject, the very con-
trary is frequently assumed.

We are therefore led to recognize that the forces which
control the forms of these flowers are such, that they may vary

greatly, and may, as it were, remake the flower; but the flower

thus remade may again seem to be a perfect thing in the sense

that the normal flower is perfect, for at least that semblance of

perfection which is found in the one is likewise found in the

other. What those forces are which thus control the form of

the flower, and how, or why, they thus combine to form symme-
trical shapes we cannot tell ; but the fact that they can do so,

and that this is one of their attributes, may one day be found to

be the clue that shall discover to us the nature of those forces.

Certain reservations must be borne in mind.

At the outset of the study of Variation, it is at once found

that argument from analogy from one organ to another, or from

"the case of one organism to that of another, is as jet inadmis-

sible; for the variation of special organs or of specific forms is

frequently governed by principles which, so far as we can see, are

likewise specific. We are therefore conscious that it is by no

means legitimate to affirm principles like the foregoing as general

principles of symmetrical variation ; but that these principles arc

obeyed in the special cases now under consideration is sufficiently

clear. Still the fact that such principles are found operating in

certain cases should at least suggest the possibility that the

same principles may have been followed in other cases; and

especially when a form (e. g. Veronica) is found whose symmetry

is related to that of its presumptive allies in a way similar to

that in which the varieties now described are related to their

respective normals, it may not be unreasonable to suspect that

variations of this discontinuous character have occurred.

There is, however, another reservation which is of more im-

portance. In all the cases now given of a new zygomorj)hic

symmetry arising aa a sudden variation, the new form Kas

resulted by variation from another zygomorphy already exiatiufj^
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and not from a regular or actinomorphic flower. From sncli

evidence, therefore, it would he wrong to draw conclusions as to

tlie mode of origin of a zygomorphic flower from an actino-

morphic one. Therefore, though the facts warrant tl)e statement

that a new form of zygomorphic corolla may occur as a sudden

variation, this may as yet be affirmed only in the case of an

irregular symmetry derived from another symmetry itself irre-

£?ular. Por example, the facts lead us to suspect that such an

irregular, 4-petalled corolla as that of VeroJiica may have

occurred as a sudden variation from the form of some 5-petalled

Scrophulariaceous ancestor ; but we are as far as ever from

knowing how that irregular corolla of the ancestor was derived

from a regular or actinomorphic form. At all events the facts

now given have no direct bearing on this part of the problem.

We do not now propose to attempt a discussion of the facts m
their specific bearing, for the material is not such as to entitle us

to do so, still less can we aim at an analysis of the various forms

of symmetry presented.

It may, however, be pointed out that the examples taken show

two methods by which a change of symmetry may be effected,

and it is clear that these two processes are essentially distinct

phenomena. For while, in the majority of instances given, the

change of symmetry comes about by an alteration in the number

of the parts, the case of the variation described in Gladiolus

fjandavensis and that of Linaria spuria 'No. 2 are alike in that

they exhibit a change of symmetry attained not by an alteration

in the number of parts, but by the selection of a different mor-

phological plane about which the symmetry is developed. For

inspection shows that in each of these cases the normal plane of

symmetry of the flower has been forsaken and a new one

substituted, so that the plane about which the symmetry of the

flower is arranged falls through one of the segments adjacent to

that through which it normally falls, and the parts of the

flower are rearranged accordingly, but the number of the parts

remains unchanged. Change of number of parts may also be

associated with this alteration in the plane of symmetry, as is

seen in the flower oi Linaria No. 3 (PL L. fig. 7). In other cases

given, the change of symmetry is accomplished by a change m
the number of parts. In Veronica for instance, though a zygo-

morphic arrangement of 4 petals is normal, perfectly zygomorphic

arrangements of 3 and 2 petals were shown to occur, in addition

to two types of symmetrical flowers each with 5 petals.
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At this stage it may be well to point out that in the cases
given no assistance in the interpretations of their completeness
is to be derived from the sm^wstion that these variatious are
instances of reversion to an ancestral type.

To some persons it seems more easy to conceive the occurrence
of a perfect variation back to an ancestral form than to a form
which has not occurred in the lineal descent, and Eoversion is not

unfrequontly invoked to account for large or complete variations,

though what help is derived from such an hypothesis is not clear.

It is likely that the Study of Variation will liereafter lead to and
necessitate a revision of the whole question of the nature of

iverersion, but this is no part of our purpose at present. It

must suffice to show that the hypothesis is inadmissible in most, if

tiot all, of the present cases. The reasons for this are two :—(1)

I^ the case of Linaria, Veronica, and Streptocarpus several

distinct and symmetrical forms have been shown to occur as

variations. It is practically inconceivable that each of them is

an ancestral form, and indeed such a suggestion is almost

nieaningless. Since, for example, the form Veronica No. 2

closely approaches the usual form of other ScroplmlariacecB^ it

nnght reasonably be thouglit to be a reversion, but the forms

Nos. 1, 3, & 4 cannot also be reversions. (2) The instances in

which the strongest case for the hypothesis of Eeversion could

be made out are probably those of the peloric Linaria and the

peloric ^treptocarpits. Porgood reasons we suppose an irregular

flower to be descended from a regular one; these flowers are regu-

lar, may not they be ancestral ? This is a fair suggestion, but it

introduces certain difficulties. For the peloric flower, in encli case,

is achieved not by the production of 5 indifferent petals, but by

the production of 5 petals each Wke tJie normal anterior median

petals each having in the one case a nectary, and in the other

the definite striping. Jfow the possession of a long spur-like

nectary is a character of many irregular corollas, and is commonly

tsnpposed to be one of the essential parts of tiie meclianism of

cross-fertilization, and on tlie ordinary view would beheld to have

been developed in connexion witli t!ie irregularity of the corolla

to attract the insects to the right place, for the presence of spur-

like nectaries in actinomorphic Q.o\\QrQy^%Aquilegiay\HCXce\}i\onii\.

Similarly the striping on the anterior petals of Strepfocarpus

may reasonably be looked on as part of the mechanism for at-

tracting and guiding insects. Though, therefore, we do not wish
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to dogn:iatize|ii3 such a case, it must be clear that it is not

possible to hold lofJi— (ct) that the spur-like nectary or the

striping of the petals are part of the mechanism for cross-

fertilization which is the presumed purpose of an irregular

flo^yer, and also (i) that these actinomorphic or peloric flowers

are reversions to an ancestral type. For our own part we

prefer to look on them as cases in which each petal has taken on

the form of tlie anterior median petal of tbe normal flower, just

as stamens may take on the form of petals, &c. ; for we are not

disposed to believe that the ancestor of Linaria^ which had a

regular and actinomorphic corolla, was possessed of five spurs.

This has been fully discussed by Masters *, who describes this

phenomenon as "Irregular Peloria."

In some of the cases given, as in the Veronica and. the flower

o^ Linaria No. 4, no flowers were found having a symmetry

intermediate between that of the variety and the normal ; but in

other cases, as between tlie two types of Gladiolus and between

Linaria No. 2 and the normal, a considerable number of inter-

mediate forms were seen. But since the descent is not from

flower to flower, but from plant to plant, and since the same

plant may bear normal flowers and flowers having the perfect

symmetry of the variety as well as intermediate flow^ers, the pre-

sence of these occasional intermediate flowers in no wise enables

us to avoid the conclusion that in the case of an individual flower

as opposed to an individual plant tbe change is a sudden one.

Still less does the presence of some amorphous flowers, such as

occur in Linaria or Sfreptocarpiis, at all modify the fact that

the flowers are capable of assuming, and often do assume, the

form of the variety in its perfection. Since, besides, these amor-

phous flowers are not intermediate between the normal and the

perfect variety, it is not necessary for us to take cognizance of

them in considering the relative numerical proportions of the

intermediate form as compared with the perfect variety or the

perfect normal.

The next consideration which suggests itself as a deduc-

tion from facts like these is of far-reaching consequence, and

touches the nature and soundness of the received principles by

which morphological facts are interpreted. It is manifestly im-

possible to give any adequate discussion of such a subject witbm

the limits of this paper ; and it is only on a much wider survey of

* ' Vegetable Teratology/ p. 228, &c.
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the facts of Variation that the real force and legitimacy of this

deduction can appear. Since, however, the facts now presented

lead naturallj to this question, it may be right to give a slight

forecast of the line of thought wliich they suggest.

The whole significance, then, of facts of comparative structure,

and especially of the facts of development, as applied to the study

of Evolution, lies in the belief tliat the genetic relations of species

and genera can be determined from this comparative study of their

forms and modes of development. In other words, it is supposed

that the changes by which species have been evolved from each

other are of such a nature that, speaking generally, it is from

time to time possible to perceive their relationships by study of

their forms ; and especially it is anticipated that these changes

are of such a kind as to leave more or less recognizable traces

of their occurrence. In proportion as it shall be found that

variations occur tcithoiit leaving such traces of the previous

form of the species, to that degree will comparative study of form

and development be powerless to solve the problem of Descent.

K'ow, though it is a question which needs more investigation,

it is at all events apparently true that tlie changes which leave

traces are continuous changes, while discontinuous changes leave

little or no trace ; so that the principle may probably be stated

thus, that in proportion as Variation is not a continuous process

will comparative morphology cease to bean effectual guide to the

history of Descent.

The facts of the changes seen in our flowers show, as has been

said, that when a change of symmetry is concerned, Variation is

constantly discontinuous, leaving no visible trace. It is there-

fore in the case of forms of differing symmetries that we must

expect the evidence of comparative morphology to be absent op

inadmissible. Yet it is precisely at this very point of alteration

in symmetry that we want help as to the history of Descent. It

is easy to conceive the steps between forms differing in the degree

of expression of some character, such as size or intensity of

colour, but in trying to pass from a form with one kind of sym-

metry to a form with another we often cannot even conceive the

transitional steps. There are some cases in which such stops

can be conceived and are assumed to have occurred. In Veronica^

for example, when compared with other Scrophulariacexe, it is

supposed that the flower of the former has been derived from the

latter by *' fusion " of the two posterior petals, by loss of the
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2)osterior median sepal, by albortion of stamens, and the lilce. The

study of Yariation shows how vain and inadequate this treatment

is. In the Veronica with three petals is it supposed that there

has been, firstly, di^asion of the anterior petal into two parts,

each of which has united with the lateral petals ? What is the

evidence of this ? Let it be remembered that in suggesting that

the posterior petal of Veronica has been formed by union of the

two posterior petals of its Scrophulariaceous ancestor, it is cer-

tainly suggested that there has been a series of actual forms in

wliich this uiiion was, step by step, effected, and that the occur-

rence of occasional flowers with two posterior petals like our

No. 2 is a proof of this. But what, then, does the flower iSo. 1

prove ; for in it there are two anterior j)etals ? Where are the

transitional forms between the 2-petalled and 3-petalled flowers

and the normal ? These forms are now arising at this moment

on the very plants which bear the normal flowers, and interme-

diate forms, if indeed there are any, are so rare that we have

found none. If there are no transitional forms in the one case,

why need there have been transitional stages in the other ?
*

Take, again, the case of Streptocarptts No- 4: comparing it

with the normal flower, it is seen that the median anterior petal

is not ''becoming aborted," but is gone (PI. LI. figs. 1 & 3).

Now if t])is petal had gradually disappeared, the two stamens

which in the normal floAver stand on either side of it would have

come nearer and nearer together until, on the total disappearance

of the median anterior petal, the two stamens would stand

together. But in this specimen there were not two stamens but

one stamen, which tells the plain story tbat no such process of

gradual atrophy of the anterior petal has occurred at all. On
tlie contrary, the forces which combine to make the normal

flower were driven instead to make the flower No. 4, and suc-

* Tlie following piece of evidence may not be without interest in this con-

nexion. It is stated with regard to Scrophdaria argxita that towards the end

of Slimmer tlie lowest branches springing from the stem bend downwards and

penetrate the soil ; the brunches immediately above the lowest ones also bend

downwards, but do not always enter the earth. These branches bear fertile

flowers ; those which arc below the soil are completely destitute of petals

;

those which are on the surface have a four-lobed corolla whose divisions are

nearly equal, like those of Veroiika. The above account is taken from Masters,

* Vegetable Teratology,' p. 3^4, and the original observation is recorded by

Durieu de Maisonneuve in Bull. Soc. Bot. France, iii. 1856, p. 569, but unfor-

tunately confau'ns no information beyond that given here.
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ceeded in making it, a symmetrical and perfect tliiug—perfect,
that is to say, in the sense that the normal flower is perfect.
How, theij, if the seed of this flower had been saved and a race of

Strc^tocarj)us having the symmetry of ISo. 4 had arisen ? Such
^ thing may be possible enough. By what means would the mor-
phologist of the future have traced the descent of tbis flower by
comparison, and so forth ? Of course we recognize that had it

been possible for us to have observed the development of this

flower, some indication of a change of plau might perhaps have
been found

; but if all trace of such a great and essential change
as this is at the moment of its occurrence thrust far back into

development, the prospect of finding traces now of any large

proportion of the changes Avhich happened long ago is not
hopeful. We are tlierefore disposed to think that the first

teaching of the facts of Variation is this : that comparison of

forms is not likely to be a good guide to the history of those

terms; and that there is no evidence that degrees of apparent

relationship of form are an indication of degrees of actual rela-

tionship by descent ; and that nothing short of an actual know-
ledge of the processes of Variation and a discernment of the

changes which are possible to living tilings from those wliich arc

impossible to them, can be of any use in the solution of the pro-

blem of Descent. Until such knowledge shall have been reached,

any hypothesis of the '* atrophy " of parts, of the ^'fu^rion" of

parts, and generally the attempt to reconstruct what is unknown,

Diust, of necessity, be unfounded and misleading, and had better

liot be undertaken.

The fact that there are certain variations which are, as it

were, integral, and which, if they occur at all, occur in their

complete form always, or nearly always, is of course perfectly

"Well known. Darwin* gives several cases of this as illustratious

of the phenomenon that certain characters cannot blend. In

particular he instances the case of peloric Aniirrhinutn^ which is

closely akin to Linaria. He states that of 137 plants raised as

the second generation of a cross between normal and peloric

Antirrliinum, only two were in an intermediate condition, while

the others were all either normal or peloric. Our object now is

to show that this principle is widely true of variations which are

Anim. & PI. 1885, ii. p. 71 ; see aL*o M^licocq, in Bull. Soc. Uot. Fnincci

1850, vi. p. 71t>.
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of the nature of specific changes, and to point out that it may

help us to measure the size of the integral steps of Variation.

An objector may say that there is no evidence that the variations

we have described are such as lead to the formation of new species

and new forms. That is perfectly true ; but nevertheless it is clear

tliat they maij be of this nature, and that new forms miglit thus

originate ; and while, on the other hand, there is no evidence of

the occurrence of variations other than these, by which new

forms of symmetry may be produced, this class of Variation is

entitled to be very carefully considered. Por our own part, we

think, further, that evidence can be adduced to show that this

class of Variation does lead to the formation of distinct forms ;

but this is a much wider subject and must needs be postponed

for the present.

There is, however, another class of Variation which is known to

occur, and space will not be wasted if we point out very briefly

the relation of this other kind of Variation to that described by

us. By the elaborate researches of Galton*, it has been shown

that the frequency of the occurrence of certain variations obeys

the Law of Error; that is to say, that, speaking generally, the

greater tte departure from the normal form, the rarer will be the

variation- Gralton has shown that this is true of several variations

in size &c. of Man ; and Weldonf has further established the

same for variations in proportional measurements of the Shrimp

{Crangon vulgaris)^ &c. Though these are the only variations

which have been properly investigated by a statistical method, it

maybe seen by inspection that the resulting proposition cannot be

true of the variations whichwe have been considering. For in these

cases of symmetrical variations, as we have shown, the variation

is frequently complete and seldom incomplete, and the per-

fection of the variation is out of all proportion to the frequency

of its occurrence. If we suppose in the case of Lmaria spuria

that the flowers having the normal form or the form No. 2, or

some intermediate form, could be arranged in a series, it would

then be found that there were a ^reat number of normals, a few

intermediates, and a considerable number of flowers with the lorm

No. 2. The form No. 2 is thus, as it were, another normal. It is

no doubt true that flowers having substantially the form No. 2

* P. Galton, * Natural Inheritances, &c.*

W
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vary also among themselves
; and it is possible enough that the

comparative frequency of these variations obeys the Law of Error,
taking the form JN'o. 2 as the mean form. It seems, in fact,

lu cases where changes of symmetry are concerned, that the

intermediate forms are, as it were, points of unstable equilibrium,

and that the body therefore assumes these forms rarely, as in

some instances, or never, as in others. A simple illustration,

though somewhat loose, may make this more clear.

The distribution of forms with regard to the normal symmetiy,
on the one liand, and the symmetry of the variety, on the other,

may be perhaps compared with the spread of agricultural settlers

into a country divided by a mountain-range. The mass of the

people will settle in the nearest plain. Some will perhaps settle

on the liillside, but these will be found fewer and fewer as the range

IS ascended
; but those who get over the top of the range w^ill

mostly go down into the plain beyond. Those in the hither

plain are many and are the normal; those in the valley beyond

are the variety, and the few on the hillsides are the intermediates.

We wish, then, to insist upon the fact that there are at least

two classes of variation ; and it is suggested that this is a fact of

great importance. It may be remarked that if, as may be

alleged, there is little evidence that species may arise by what

may be called discontinuous variation—a variation inkijid—there

is still less evidence that new forms can arise by those variations

in degree whidi at any given moment are capable of being

arranged in a curve of Error ; and no one as yet has ever indi-

cated the way by which such variations could lead to the con-

stitution of new forms, at all events under the sole guidance of

Natural Selection. Whatever may be hereafter determined as

to the scope of either of these classes of variations in the consti-

tution of Species, it is of the first consequence to recognize that

these two classes of variation exist ; and the problem of the

history of any given form or structure will never be solved until

it shall have been first determined whether it is the result of tlie

one class of Variation or of the other, and whether the changes

vrhich produced it were continuous or discontinuous.

Note.—The observations above recorded were made a year

ago, and as since that time the case of Veronica has been much

more fully investigated, a brief abstract of these observations

may here be added.
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111 Yeronica Buxlaumii 3-pctallecl flowers are commou on all

soils and in many gardens round Cambridge, tliough entirely absent

in a few localities according to our experience. This type most

frequently has 4 sepals, but 3-sepalled specimens are not rare.

Plowers with 5 petals having the form either of No. 1 or No. 2

are also fairly common, especially in gardens. Speaking gene-

rally, there are in garden soil not less than 1 per cent, of each of

these forms in many localities. Several forms of asymmetrical

corollas have beeu seen, but they are rare and are generally

associated w^th petalody of stamens. The latter phenomenon is

rare, and is seen especially in the case of certain dwarfed corollas

which are sometimes found. These curious flowers are very in-

terestiag, but cannot be satisfactorily described in so short a

note.

In the Cambridge Botanic Garden the two kinds of 5-petalled

flowers are very common on F". austriaca, V. rupestris^ and V.pec-

tinata. In the patch of the last-named form at the G-ardeus

abnormal flowers are as frequent as normal ones, and about a

quarter have petalody of one or both stamens or other Complex

malformations. '^Synanthy " is also common in this form.

On V. Cham<edrys two flowers of the 3-petalled type were

seen this year on separate plants. The 5-petalled form of flower

with two posterior petals also w^as found sparely. Abnormal
flowers in this species appear to be decidedly rare.

25th October, 1891.

EXPLAifATION OF THE PLATES.

Plate L.

Figs. 1-17. Linaria spuria; normal and abnormal flowers.

(For simplicity the hairs on the sepals are mostly omitted.)

Fig. 1. Normal flower, seen from in front.

2. Normal flower, seen from the side.

3. Flower having corolla normally divided, but "with two spurs instead of

one (and five complete stamens).

4. Flower intermediate between that shown in fig. 3 and that shown in

fig. 5 (rare).

5. Abnormal flower, No. 2 (in text).

6. Abnormal flower, similar to that shown in fig. 5, but having three spurs

instead of two.

7. Abnormal flower, having one posterior petal and five anterior onee—sit

in aU-

In figs. 5, 6, and 7 the anterior sepal is not shown.
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Figs. 8, 9, 10, 11, Various forms of actinomorphic (peloric) corollas, seen from

above. That shown in fig. 10 has six petals.

Fig. 12. Actinomorphic ilower with all the spurs invaginated into tlie tube at

the points s,

13 a. Corolla which is actinomorphic as regards the size of the petals and

the division of the tube, but having the posterior petal folded back

and the corolla bent upwards, as shown in the figure.

13 b. The same flower, from the side.

14. Actinomorphic (peloric) flower having five spurs, all evaginated.

15. Actinomorphic flower having six petals and six spurs, all eva-

ginated.

16. The abnormal flower described in the text as No. 4. Only a single

flower of this pattern found. It has three posterior (purple) petals

and two anterior (purplish) petals. Seen from in front.

17. The same, seen from the side, showing complete absence of spur.

Figs. 18-22. Veronica Buxbaumily normal and abnormal flowers.

Fig. 18. Normal flower.

19. Three-petalled flower (about 5 per cent., see p. 398).

20. Two-petalled flower (about 1 per cent.).

21. Five-petalled flower, two petals being posterior.

22. Five-petalled flower, two petals being anterior.

Figs. 23-25. Figures of Streptocarpus Eexii, normal and abnormal.

Fig. 23. Normal flower.

24. This flower had four petals, three being fully marked as normal ante-

rior petals are, the posterior petal being less marked. Four perfect

stamens and/6'e sepals, one being posterior and median. This flower

was therefore intermediate between a normal flower and the peloric

flower with four parts. Cf. PI. LI. fig. 4.

25. Flower having three anterior marked petals and four posterior un-

marked petals. This flower has seven sepals in correspondence with

the seven petals, but the stamens were as in the normal flower, viz.

two perfect and two aborted.

Plate LI.

Figs. 1-5. Diagrams showing the disposition of the corolla and stamens in

Streptoccupus Bexii. The OTaries are not shown, as their

relation in the abnormal cases was not satisfactorily made out.

In each case the petals which were marked like the normal

anterior petals are blackened.

Fig, 1. Normal flower: two posterior and three anterior petals.

2. Flower having three posterior and three anterior petals. Corolla and

stamens only.

3. Flower having two posterior and two anterior marked petals. Observe

tliat in this flower a single stamen stands anteriorly, in thsplane about

which the flower is syminetncal ; while in a four-petalled flower, like

LINN. JOUKN.

—

B0TA:^Y, TOL, XXVIII. 2 M
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fig. 24, in which all the petals are marked, there are four complete

stamens.

Fig. 4. Flower having three posterior petals and two anterior petals. Only one

stamen is developed. The axis is not shown in this case, as its rela-

tion was not satisfactorily made out, but the attitude of the flower

was that indicated m the diagram,

5. Actinomorphic (peloric) flower with four petals, sepals, and stamens.

All the petals were marked as anterior petals of the normal flower.

6. Conventional representation of the parts of the flower in the two

types of Gladiolus ganclavensis, showing the planes about which their

zygomorphy develops in each case respectively.—N,B. The anthers

are shown in the positions which they commonly assume in the

expanded flowers of each type. In flowers of type II. the anther b not

infrequently retains its position of origin, facing the segment 5

;

rarely it turns completely round so as to face the segment 2. The
" unguiculate " segments are shaded darkly.

7- Gladiolus gandavensis, Type I., from same spike as fig. 4 (from a

photograph),

8. Gladiolus gandavcnsis, Type II,, from the same spike as fig. 3 (from a

photograph).

Both are from the same side of the spike.



INDEX.

Abelia trifloi-a, Ji. Br,, 305, 316.
Abutiloii bUlentatum, Hochsf., 297,

314.

picfcum, 173.

polyandrum, Schleckt., 26.
Acacia, 217, 229.

arabica, Willd,^ 315.
conoinna, DC, 54.

cordata, 229.

Faniesiana, Willd., 53.

Jacquemoudi, Benth., 294, 295,
315.

modcsta, Wall, 295, 308, 315.

pennata, Willd., 54.

Sundra, Spreng,, 54.

verticillata, 230, 243.
Acalypha indica, Linn., 125.

Acanthacete, 12, 103, 297, 318.

Acantholimon, 302.

fasciculare, Boiss.?, 306, 317.

longiilorum, Boiss,, 317.

Munroanum, Aitch. ^ HenisL, 306,

317.

polystachyum, Boiss.y 317.

Acanthopanax, 241.

spinosum, 241.
Acanthophyllum squarrosuin, Boiss,,

314.

Achillea Santolina, Linn., 316.

Achyrospermum Wallichianum, Benth,,

116.

Aconite, IGl.

Actinidiacallosa, LzndL, 25.

Adelostemma, 12.

gracillimum, HooTc.f.^ 87.

Adenauthera pavouina, Linn., 53.

Adenophora, 80.
Adhatoda vasica, Kees, 108.

Adiantum Capillus-Veneris, Li?m., 150,

321.

Adonis sestiyalis, Linn,, 301, 313.

^gilops squarrosa, Linn., 321.

^ginetia pedunculata, Wall.y 101.

^gopodimn, 240.

-^opordon berardioides, Boiss., 317.

-<Eluropus littoralis. Pad., var., 321.

' .Erua javanica, Jitss., 294, 319.
scandens, Wall., 117.

.Escbynanthus lonoriflorus, 410.

.Esculus assamica, Griff., 36.

punduana, W^//., 36.

vEtbeopappus pulcberrimus, Willd,,

j8. coneinnus, 279.

.Etbioaema, 270.

cristata, DC, 313.

rubescens, Boiss., 270.
.Etbusa, 240.

AfFonsea, 179.

Aganosma cymosa, G. Bon, 86.

, var. glabra, BC, 86.

marginata, G. Bon, 86,

Agapetes setigera, D. B071, 80,

Agave, 349.

Agriraonia, 14.

Eiipatorium, Linn., 55.

Agropyrum, 311.

caninum, Beauv., var.?, 321.

cristatum, Boiss,, 321.

junceum, Beauv., var. ?, 306, 321

orientale, Bosm. ^' Schtdt., 321.

piliferum, Hochst., 321.

semicristatum, Necs, 321.

Agrostis alba, Linn., 321.

EUiotii, Hack., 376.

lazica, j?a/., 287.

vulgaris, With., 287.

Aikinia elegans. Wall., 14, 145.

Ailantbus glandulosa, 225.

Ainslia\a i)teropoda, DC, 77.

Aitchisonia rosea, HemsL^ 306, 316.

Ajuga, 14.

bracteosa. Wall., 117.

macrosperma, Wall., 117.

Akebia,^ 223.

quinata, 223.

Albizzialucida, Benth., 54.

odoratissiina, Benth., 54.

stipulata, Boivin, 54,

Alchemilla sericea, Willd,^ 275.

Tulgaris, Linn., 275.

Alectra indica, Benth., 100.

Aleurites molnccaua, Willd., 125.

2m2



426 INDEX.

Algag, 35o.

Alhagi Camelorum, Fisch,, 294, oOl,
311, 315.

Alisma Plantago, Liiin., 140.
Alismacea?, 12, 140, 320.
Allia, 306.
Allium carinatum, 320.

Grillitliianura, Boiss», 320.
oleraccum, 320.

Pallasii, 320.

rubellum, Bieb. ?, 320.

Stocksianum, Vers,, 320.
strictum, Schrad.^ var. ?, 320.
umbilicatiini, Boiss,, 320.

Alopecurus clasyanthus, Tratttv., 286.
glacialis, (7. Koch, 287.
gracilis, Trautv,, 287.
pratensis, Linn., 301, 320.
vaginatus, Wilid., 286.

, var. unipaleaceus, Boiss.,

286.

Alpine Tlants, on the Vertical Eange
of, in the Caucasus, by Dr. Gr. Eadde,
255-288.

Alpinia bracteata, lioxb.^ 136.
Rafflesiana, 335.

Alsine, 244.

aizoides, Boiss,, 271.
Eiebei-steinii, Ihtpr,, 272.
eaucasica, I^itpr,, 271.
imbricata, Bieb.^ 271.

, var. vestita, Fend, 271.
juniperiua, Fend, var. villosuk,

C, Koch, 272.
picta, Boiss., 314.
piuifolia, Fenzl, 271.

, var. pumila, Fenzl, 271.
, var. robnsta, Fend, 271.

recurva, AIL, 272.
, var. hirsuta, Fenzl, 272.

verna,i/?i??.,var. rubella, Wahlenb,,
272.

Villarsii, Fenzl^ 212.
Alsinefe, 217, 244, 256.
Alstroemeria, ftnote, 185.
Althaea Ludwigii, Linn., 295, 314.
Alyssum, 303, 313.

alpestre, Linn., var., 267.
linifoHum, Steph., 313.
mininiuin, Willd., 313.

Amarantace;^, 117, 319.
Auiarautus polygamus, Linn., 319.
Auiarjllidaceai,^ 165, 194, 407.
Aiuarjilideie, 136, 320.
Amherstia nobilis, Wall, 349.
Ammannia biccifera, Linn., 60.

peploides, Spreng., 60.

rotuudifolia, Hani.y 60.
Ampelide^, 33. 226, 314.
Amjjf/opfti.K heferophylla, :34.

Anacardiaceie, 36, 230, 315.

Anagallis arvensis, Linn., 317.

Anapbalis adnata, DC, 72.

arancosa, DC., 72.

Anchonium eljchrysifoliuui, Boiss.,

266.

Anchusa, 189.

Andrachne telephioides, Linn,, 319.

Andropogon annulatus, ForsJc., 296,

320.

binatus, Eetz., 145.

Bladii, Rdz,, 307, 320.

contortus, Liiin., 146.

foveolatus, Del., 146.

gangeticus, HackeL 146.

laniger, Dcsf., 293, 296, 320.

laxKS, Roxb., 146.

monandrus, Eoxb., 144.

montanus, lioxb., 146.

Nardus, Linn., 146.

pertusus, Willd., 146.

Schoenanthus, Linn., 296, 320.

Schcenanthus, Roxb., 146.

Sorghum, Brat., 146.

stnatus, Eoxb., 146.

Trinii, Steud., 146.

tristachyns, Eoxb., 144.

Audropogoueie, 14, ftnote 144, 198.

Androsace, 7, 81.

albana, Stev., 280.

villosa, Linn.^ 280.

Androsoeminea; §, 24.

Aneilema giganteum, 7?. Br., 140.

scapiflorum, Wight, 140.

Anemone, 14, 153, 163, 105, 183.

biflora, DC, 305, 313.

Coronaria, 165, 196.

narcissiflora, Linn., var. chrysan-

tha, Fisch. ^^ Mey., 264.

rivularis, Ham., 16.

Angelica, 164, 181, 240.

sylvestris, 181, 107.

Aniseia barlerioides, Choisy, 95.

Anisochilus carnosus, Wall., 113.

pallidus. Wall., 113.

Anisomeles caudicans, Bcnth., 116.

ovata, E. Br., 115.

Anisopai:»pus chinensis, Hook, et Am.,
13, 73.

Anneslea fragrans, Wall., 25.

Anogeissus acuminata. Wall., 58.

phillyresefolia, HuercJc, 58.

Anonacea?, 16.

Antennaria dioica, Linn., 278,

Anthemis Biebersteiniana, Adam^ 278.

Gayana, Boiss., 316.

iberica, Bieb., var. Bungeana,
Trautv., 278.

Marschalliaua, Willd., var. fi. Ru-
dolpbiaua, C A, Meg., 278.
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Anthemis odontosteplianus, Boiss.y 31G.

scaposa, Gay MSS., 316.

Aiithistina ciliata, Eoxb., 147.

polystachi/a, Eoxb., 147.

sccmdenSy Eoxb., 147.

Anthriscus nemorosa, Bieb,, var. glabra,

Boiss., 277.

Antidesma, 82.

cuspidatum, MiielLArg., 124.

diandrum, RufK 125.

fruticulosum, Kur-, 82.

velutinum, Tulasnc?, 125.

Antirrhinum, ftnote 392, 410.

Aotus gracillima, 230.

Apium, 240.

Apocjnacea3, 85, 241, 294, 317.

Aporosa villosa, BailL, 124.

Aquilegia, 415,

Mf'orcroffianaj Wall., 313.

vulgaris, Linn., var., 313.

Arabidopsis piunatifida, var. caucasica,

Bupr,, 2(10.

Arabis albida, Stev., 266.

Huetii, Boiss., 266.

nuda, Bdangcr, 313.

Aralia, 328.

Lyallii, 328.

Araliace^e, 62, 164, 182, 241.

Ardisia polycephala, Wall, 92.

Arenaria, 224.

filiformis, LahilL, 314.

Meyeri, Boiss., 314.

Argyreia, 94, 95.

Championi, Benfh., 94.

obtecta, Clarke, 93.

pallida, Choisy, 94.
,

Argyrolobium roseum, Jaub. Sf ^p(icfi,

295,315.
Aris£ema abbreviatum, Schott, sJJ.

Aristida, 295.

Adscensionis, Linn,, 147.

ccerulescens, Benth. cf' ITook./.,6^^'

Cumingiana, Trin.jt Eivpr., 147.

Hystrix, Linn., 147.

Aristolochia, 164, 191.

Clematitis, 191,197-
'

Eoxburghiana, Klotzsch, 11».

Aristolochiacea}, 12, 118, 164, 191.

Arnebia Griffithii, Boiss., 318.

inconspicua, Hcmsley # Lace, Jl»,

326.

linearifolia, BC, 303. 318.

Aroide^, 320, 349.

Artabotrys odoratissimus, R. Br., l»>.

Artemisia, 164, 185, 300-303.

maritima, Linn.. 316.

scoparia, Waldst., 316.

splendens, Willd., 278.

stricta, £:t?^w., 316.

Toumefortiana, Reichh., Jib.

Artemisia vulgaris, 185, 196.

Arthraxon ciliaris, Beaicv., 144.

Artocarpus, 344.

incisa, Linn., 344, 345, 352.

integrifolia, Linn,, 344.

Arundina bambusifolia, LindL, 132.

Arundinella setosa, Trin., 143.

Wallichii, i\'^r5, 143.

Asarum, 191.

Asclepiadese, 11, 12, 86, 317.

Asclepias curassavica, Linn., 87.

\sparagus asiaticus, Linn., 137.

capitatus, Baker, 298, 320.

monophyllus, Baker, 303, 320.

trichophyllus, Bunge, 320.

Asperugo procmnbens, Linn., 317.

Asperula aspera, Bieh., var. bracbyste-

gia, Boiss., 277.

humifusa, -B/^'5., var., 316.

Asphodelus, 165, 195.

flstulosus, Ljinn., 320.

ramosus, 195, 197.

Aspidopterys Helferiana, Kurz, 29.

Asplenium Capillus-Veneris, 297, 301.

Euta-muraria, Linn., 307, 321.

viride, Hudson, 307, 321.

Aster alpiuus, Linn., Til,

altaicus, Willd., 316.

argyrophyllus, 363.

Asterieus pygmxus, Coss., 295, 316.

Astilbe japonica, 234.

Astragalus, 227, 273, 293, 300.

Amherstianus, Benth., 315.

ammophilus, Kar. ^' Kir., 315.

anfractuosus, Bunge, 315.

anisacantbus, Boiss., 315.

ankylotus, FiscL .j' J/^y.,_315.

auganus, Bunge, 303, 315.

bakaliensis, Bungr, 315.

brabuicus, Bunge, 315.

campylorrhynclius, Flsch. ^ Mey.,

315.

coarctatus, Trautv., 274.

corrugatus, BertoL, 315.

decemjugus, Bunge, 31.).

declinatus, Willd., 273.

gracilipes, Benth., 315.

Hemsleyi, ^iVc^. # i^-^^w^., 315.

hippocrepidis, Benth., 315.

hyrcanus, Fall., 303, 315.

incertus, Lrdeb., 274.

kabiricus, i>C., 303, 315.

ophiocarpus, Benth,, 315.

polybotrys, ffo/55., 315.^

psilacanthus, Boiss,, 315.

purpurascens, Bunge, 311, 315.

sanguinolentus, T?^'/^., 27;>.

Stocksii, Benth., 2<^H,:^^h.

strobiliferus, Roylr, 3l.'>.

tenuirugis, Boiss., 315.
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Astragalus tephrosioideSj Boi^s.j var, ?,

315.

tribuloides, Dclile, 315.

Yerticillaris, Bnngc, 315.

xerophilus, Ledcb., 274.

Astrantia, 240.

Asystasia Neesiana, Xecs, 105.

Atlierolepis, 12.

Tenosa, Coll. et Hemd.y 86.

Wallicbii, i/ooA'./.,87.

Atraphaxis spinosa, Li7in., 319.

, var. sinaica, 319.

Atriplex dimorphostegiiini, KarA-Kir,^
319

Halimus, 319.

laoiniata, Limi^ ?, 319.

leptoclada, Boiss. Sf Xoe, 303, 319.
parvifolia, 319.

Atylosia barbata, Baker, 48.

burmanica, Coll, et HemsL, 48.

mollis, Bcntli.y 48.

nivea, Benih., 48.

scarabaeoides, Benfh,, 48.

villosa, Benth., 48. 49.

Auckland Islands, Botanical Visit to

the, by Thos. Kirk, 327-330.
Avena sativa, Linn,, 321.
Averrhoa Carambola, Linn,, 29.
Azalea, 152, 164, 187.

indica, 187, 196.
Azara celastrina, 224.

dentata, 224.
Gillesii, 224.

microphylla, 224.
Azima, 13.

sarmentosa, Benth, et Hook, /., 85.
tetracantha, Ijnm,, 85.

Bseomyces, 370.

fungoides, Ach., 372.
fusco-cameus, F, WUs., 371.
heteromorphus, NijL, 372.

Balbiania, 210, 211, 216.
investiens, Sirod,, 210,

Baliospermum axillare, Bhime, 126.
montanum, MuelL Arg,, 126.

Ballota, 164,188.
nigra, 188, 197.

Baluchistan, A Sketch of the Vegeta-
tion of British, with descriptions of
new Species, by J. H. Lace and W.
B. Hemsley, 288.

Barkhausia |, 317.
Barleria cristata, Linn., 105,

Prionitis, Linn,, 105.
Barrar, native name of Euphorbia osy-

ridea, 298.

Barringtonia acutangula, Gaertn., .59.

Barton, Ethel S., and G, Murray, On
the Structure and Systematic Position

of Chantransia, with a description

of a new Species, 209-216.

Bassia longifolia, Linn., var. ?, 83.

Bateson, W., and Anna Bateson, On
Variations in the Floral Symmetry of

certain Plants having Irregular Co-

rollas, 386.

Batrachosperraum, 209, 210, 214, 215,

216.

Bauhinia, 11.

acuminata, Li7in., 61.

diptera, Coll, et HemsL, 52.

raalabarica, lioxb,^ 52.

racemosa, Lam., 52.

tortuosa, Coll. et Hemsl., 52, 53.

variegata, Linn., 51.

Begonia, 350, 351, 352.

Berberidace^e, 17.

Berberideai, 223, 313.

Berberis, 217, 224.

Aquifolium, 224,

glumacea, 224.

japonica, 224.

juglandifolium, 224.

Lycium, Boyle, 305, 313.

nepalensis, Sprenff., 17.

vulgaris, Linii,, 305, 311, 312, 313.

Wallichiana, DC, var.?, 17.

Berchemia flavescens, Wall,, 33.

lineata, DC, 33, 305, 311, 314.

jpolyphylla, Wall., 33.

Berrya, 13.

Amnionilla, Eoxb.., 27.

Beta raaritima, Linn., 319.

Betekea caucasica, Boiss., 277.

Betula acuminata, Wall., 128.

alnoides, Ham,, 128.

Bidens pilosa, Linn., 74.

Bignoniacese, 102, 318.

Bixine^, 12, 22, 224.

Blainvillea latifolia, DC, 74.

Blepharisboerhaavia?folia, P^rs., 13, 105.

Blinkworthia, 12, 94.

lycioides, Choisy, 94.

Blumea balsamifera, DC, 71.

glomerata, DC,1\.
hieracifolia, DC, 71.

, var. macrostachya, 71.

, var. typica, 71.

membranacea, DC, var., 71.

Bcehmeria platyphylla, D. Don, 127.

Boerhaavia, sp., 319.

Boissiera bromoides, Hochst,, 321.

Bongardia chrysogonum, Boiss., 313.

Kauwolfii, C A. Mey., 300, 313.

Bonnaya brachiata, Link et Otto, 100.

Boottia cordata, Wall., 130.

Boraginaceae, 92.

Boragineffi, 162, 164, 167, 189, 293, 299,

317.
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Boscia, 18<

Tariabilis, Coll. et HemsL, 18.
Botanical Visit to Lord Auckland,

Campbell, Antipodes, and other
Antarctic Islands, Report on, in a
Letter from Thos. Kirk, of Isew
Zealand, to Sir Jos. D. Hooker,
327-330.

Boticeroi^'ia crmtdata, Wifflit et Arnott,
90.

Brachjactis uinbrosa, Jknth.y 316.
Brachjrliamphus §. 317.

Brachvstelma edulis, ColL et HemsL,
13, 89, 90.

Brachystephanus cuspidatus, 378.
Brexia madagascariensis, 378.
Brejnia patens, Benth. et Hook,/,, 124.

Bridelia montana, Willd,, 122,

stipularis. Blame, 122.

Bromheadia, the Genus, by H. N.
Ridley, 331-339.

alticola, Ridley, 332, 333, 334, 33G,

338, 339.

aporoides, BeicUy.f., 331-334, 336,

338.
' Fiiilaysoniaim, Keichb. f., 336,

palustris, Lindl, 331, 332, 333, 334,

335, 336, 337.
sylvestris, Ridley, 332, 334, 335,

336, 337.
Bromus, 304.

arvensis, Linn.j 321.

crinitus, Boisi^, ^' Buhse, 321.

Danthonia?, Trin., 321,

erectus, Hnds., 288.

squarrosus, Linn., 321,

tectorum, Linn., 321.

variegatus, Bleb,, var. pubescens,

Trautv., 288.
Brownea, 349.

Bnmellia, 225-
Buchnera cruciata, Ham., 100.

Bucklandia, 238.

popuhiea, 238, 239, 243.

Buddleia asiatica, Lour., 90.

Buxus, 164, 192.

sempervirens, 162, 192, 197.
Byssaceae, 353.

^^17.crispa, Benth., var., o
paniculata, WalL, 305, 317.

Buds, Observations on the Protection

o\\ in the Tropics, by M. 0. Potter,

343.

Bulbophyllum, 9, 342.

comosum, Coll, et Hems!',, 9, 13,

130, 131.

hirtum, LindL, 130, 131.

Btipleurum exaltatura, Bleb,, 306, 316.

falcatum, Linn.-, 306, 316.

, var. marginatum, 62.

Burnettia, 330.

Burseracea3, 12, 31.

Butea frondosa, Eoxb,, 48.

Oaccinia glauea, Savi, 317.
Cadellia, 225.

,

Cassalpinia Bondiicella, Fleming, 51.

digyna, Bottler, 51.

Sappan, Linii.^ 51.

sepiaria, Roxb., 51.

C^salpinieie, 51.

Cajanus indicus, Spreng., 48.

Caladenia, 330.

Calamagrostris lanceolata, Roth, 300,

321.

Calanthe curculigoides, 335.

Calendula, 157, 160, \^A, 184, 185.

officinalis, 184, 19(;.

Caliciei, 360.

Caliciura aurigerura, P. Wds,, 306,

374
biloeuiare, F. Wih,, 364, 373.

bulbosum, F. JVils., 3Go, 374.

capillare, F, Wils,, 364, 374.

chrysocephalum, var. filare, Ack,,

361.

contortum, F. Wils., 363, 373.

curtum, Turn, ^ Borr,, var. luiiius,

F, Wils,, 366, 367.

deforme, F, Wils., 364, 373.

flavidum, F, Wils,, 361, 367, 374.

gracillimum, F. Wils,, 363, 373.

hyperellum, Ach,, var. validus, C,

Knight^ 367.

jejunum, F, mis., 362, 373.

nigrum, Schacr., var. nov. minutum,
C. Knight, 365, 369, 374.

niveum, F. Wils,, 361, 3(>2, 373.

obovatum, F. Wils., 365, 374.

parietinum, 362, 363.

parvulum, F, Wils., 363, 373.

piperatum, F. Wils,, 365, 374.

pusiolum, 362.

querciuum, Pcrs,, 366.

, var. subcinereum, Nyl, ?,

366.

roscidulum, Kyi., 367.

roscidum, Floerke, 367.

, var. nov. Eucalypti, F. Wils.,

367, 374.

roseo-albidum, F, Wils,, 361,364,

373.

subtilis, Pers,, 364, 365.

trachelinura, Ach., var. elat to-

sporum, F. Wils,, 366.

tricolor, F, WUs., 367. 374.

Victoria;, C. Knight, 362, 363, 373.

Oalliearpa arborea, Roxb., 109.

Oalligonum afghanicum, Meisn., 319,
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Calligonum aviculare, Linn., 319.
Persicaria, Linn., 319.
polygonoides, Linn., 204, 304, 319.

Callipeltis cucullaria, LC, 316.
Callithamnion, Ijynghye, 204, 209.

humile, Kuetz.^ 204.
Eothii, 202.

Calloph^'llis laciniata, Kitetz., On the
Development of the Cjstocarps in, by
A. Lorrain Smith, 205-208.

Calophanoides §, 107.
Calotropis procera, 5. Br., 294, 317.
Caljcinse §, 37, 38.

Calycopteris floribuncla, Lam., 57.
Calystegia hederacea, Wall., 98.
Caljthrix, 217.

Campanula, 80.

Aucheri, BC, 280.
cana, Wall., 80.

cashmeriana, Boyle, var., 317.
ciliata, Stei\, 279.
coUina, Bieh., 279.
Griffithii, Hooh. / ^' Thoras., 302,

317.

Ledebourii, Trauiv., 279.
Medium, Linn., 152, 156, 157, 185.
petrophila, Rupr., 280.
rotundifolia, 186, 196.
saxifraga, Bieb., 279.
Steveni, Bieh., 280.
tndentata, Linn., var. rupestrls,

Trautv., 279, 280.
Campanulaceae, 80, 164, 185, 186, 317.
Campanumoca javanica, Blume, 80.
Camphorosma monspeliaca, Linn., 301,

303, 319.
^ >

'
'

Camptocarpus, 378.
Canarium zeylanicum, Bluvie, 346, 352.
Canavalia ensiformis, DC, 48.
Candytuft, 382.
Canna, 349.

indica, Linn., 136.
Canscora diffusa, B. Br., 90.
Cansjera Eheedii, J. F, Gmel, 32.
Capnites, 265.

alpestris, C. A. Mey., 265.
eonorhiza, Ledel, 265.

f var. macrosepala, Bupr.,
265.

, var. ochroleuca, Rupr., 265.
macrosepala, Rupr., 265.
ochroleuca, Rtix)r.. 265,
parviflora, Regel, 265;
pauciflora, Steph., 265.
-

—

~,^ var. alpestris, C. A. Mey.,

, var. parviflora, Regel, 265.
Capparidacea?, 18.

Capparideffi, 12, 20, 313.
Capparis, 11, 18.

Capparis aphylla, Roth, 294, 295, 313.
burmanica, Coll. et HemsL, 19.

flavicans. Wall., 19.

glauca, W^all., 19.

, var. anguBtifolia, Coll. ct

Hemsl, 20.

hastigera, Hance, 20.

Heyncana, Wall., 21.

horrida, Linn. /., 21.

membra^iifoUa, Kuetz., 21.

olacifolia, Hook.f, et T. Thorns., 21.

orbiculata, Wall., 19.

sepiaria, Linn., 21.

spinosa, Linn., 296, 313.

Swinhoii, Ilance, 20.

teuera, Balz., 21.

viniinea, Hook. f. et T. Thorns., 21.

xanthophylla, Coll. et Herasl., 20.

Caprifoliacea3, 63, 103, 164, 182, 241,

316.

Capsella Bursa-pastoris, Moench, 269,
313.

elliptica, C A. Mey., 313.

Caragana, 304.

ambigiia, Stocks, 296, 298, 305,
315.

Gerardiana, Eoyle, 315.

Carallia integerrima, DC, 57.

Caralluma creimlata, Wall., 90.

Cardamine, 266.

hirsuta, Linn., 12.

, var. sylvatica. Link, 18.

impatiens, Linn., 266.

tenera, Gmel., 266.

uliginosa, Bieb., 266.

Cardiospermum canescens, Wall., 36.

Corindum, LAnn., 13, 36.

Carex, 259, 285.

strata, Linn., 286.

cardiolepis, ^'^^.s, 320.

diluta, Bieb., 320.

leporina, Linn., 286,

orbicularis, Boott, 320.

oi'eophihi, C. A. Mey., 286.

phacota, Spreng., /?. minor, 141.

physodes, Bieb., 303, 320.

rigida, Good., 286.

stenophylla, Wahknb., 286, 320.

supina, Wahlenb., 286.

tristis, i?/ei., 286.

Careya arborea, Roxb., 59.

berbacea, Eoxh., 59.

sphttrica, Roxb., 59,

Carpenteria californica, 238.

Carpha, 328.
Carthamus oxyacantha, Bieb,, 296,

317
Carum , 240.

Bulbocastanum, Koch?, 316.
copticum, Bentk., 316.
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CaryopbyllojE, 23, 153, 163, 170, 217.

224, 293, 314.

Caryopteris paniculata, C. B. Clarke,

HI.
Casearia grareolens, Bah., 61.

Cassia auriculata, Linn., 51.

fistula, Linn., 51.

obovata, Collacl, 294, 315.

renigera, Wall., 51.

Castanca tribidoides, Sm., 129.

Castanopsis tribuloides, A. DC, 129.

Catabrosa antarctica, 327.

BalansEe, Boiss., 287.

fibrosa, Trantv., 287.

versicolor, Stev., 287.

Catapodium filiforme, Nees, var., 321.

Caucalis latifolia, Linn., 316.

Caucasus, On the Vertical Eange of

Alpine Plants in the, by Dr. G-. Eadde,

255-288.

Celastrinese, 32, 314.

Celastrus paniciilatus, Willd,, 32.

senegalensis, Lam., 314.

spinosus, Boyle, 314.

Celmisia verbasci folia, 330.

yernicosa, 328, 330.

Celtis australis, Linn., 297, 319,

caucasica, Willd., 305, 319.

mollis, Wall., 126.

tetrandra, Roxb., 126.

Cenchrus echinatus, Linn., 377.

Centaurea albispina, Altch. ^^ HemsL,

317.

axillaris, Willd., S. cana, Boiss., 279.

depressa, Birb., 301, 317.

iberica, Tnv., 301,317.

montana, Linn., var. albida, DC,
279.

moschata, Lin??., 317.

phyllocephala, Boiss., 317.

Picris, Pall, 301, 306, 317.

Centipeda orbicularis^ Lour., 74.

Centotheca, 377.

madagascariensis, Hack.^ 377.

macronata, Hack., 377.

Centranthus ruber, 183.

Cerastiuni, 224, 244, 273^
araraticum, Eupr., 273.

dichotornum, Linn., 314.

inflatuin, Link, 314.

Kasbek, Parrot, 27±
latifoliuui, Linn., 273.

multiflorum, C. A. Mey.,jrr2.

polymorpbum, Ihipr., 273.

purpurascens, Adams, 273.

, var. tenuicaulis, Trautv., 273.

trigynum, VilL, 272.

Ceratanthera §, 135.

Ceratocarpus arenarius, Linn., 319.

Ceratonia, 164, 179,

Ceratonia Siliqua, 179, 190.

Ceratostigma plumbaginoides, Bungc^

81.

Cercis. 164, 178.

Siliquastrura, 178, 196.

Ceropegia nana, ColL et Hcmsl., 13, 89.

pusilla, Wight, 89.

Chairophyllum humile, Stcv., 277.

Chaniaiinelum caucasicuui, Willd., 278.

LhamcBTops Bitchieana, Grifi*., 320.

Chamasciadiuni acaule, Bieb., 276.

flavescens, C. A. Mey., 276.

Chama'sphacos brahuicus, Ailch. ^'

HemsL, 318.

Chantransia, On the Structure and Sys-

tematic Position of, with a description

of a new Species, by G. Murray and

Ethel S. Earton, 209-210.

Chantransia amethystea, 211.

Boweri. G. Murr. # Barton, 211,

213, 214, 215, 21(*>.

corymbifera, Bornet cf Thuret,

210, 212, 213, 215, 216.

iuvestiens, Lenorm., 210, 215, 216.

secundata, ftnote 212, 213.

violacea, 211,213, 214.

• var. Beardslei, Wolle, 214.

Chara, sp., 321.

Characeai, 321.

Cheilanthes Szovitzii, Fisch. 4' Mey.,

307, 321,

Cheiranthus, 163. 168.

Cheiri, 168, 196.

Stocksianus, Boiss., 303, 313.

Chenolea eriophora, Aitch. 8f
Hem^L,

319.

Chenopodiace:v, 293, 319.

Chenopodium album, Linn., 319.

Blitum, Hook./.,3V1
Botrys, Z/;;?^, 311, 319.

Cliickrassia tabularis, Adr. Jnss., 31.

Chionachne Wigbtii, Munro, 143.

Chlorantbacea?, 12.

Chloranthus Fort unci, Solms, 118.

nerTOSus, ColL cf HeinsL, 118.

Chloris barbata, Swart::, 148.

digitata, Stend., 148.

viflosa, Pers., 320.

Cboneniorpha macropbylla, G, Don, <,G.

Chorispora tenella, 1)C., 301, 313.

Chrozophora tinctoria, Linn., 319.

Chrysobactron Eossii, 329, 3^30.

Chrysopogon Gryllus, Trin., 320.

serrtdafus, Trin., 146.

Cieca macrocarpa, Kurz, 123.

obovata, Kurz, 124.

Cichorium Intybus, Linn., 301, 312,

317.
Cinnamomuni vimineum, iVf<;.s, 118.

Cipadessa fruticosa, Blume, 31,
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Cirrhopetalum Collettii, HeinsL, 9, 13,

131, 132.

ornatissimum, 331, 132.

Cistanche tvibulosa, Wight, 294, 318.

Cistus, 221.

corbariensis, 221, 223.

cyprius, 222, 243.

ladaniferus, var. angustifolius, 222.

laurifolius, 222.

longifolius, 222.

monspeliensis, 222.

platj-sepalus, 222.

villosus, 221.

Citrullus Colocynthus, Schrad., 296,
316.

vulgaris, Schrad., 310.

Clacloniei, 360, 373.

Claclophora, 209.

rupestris, ftnote 212.

Cladostephus, 212.

Cladrastis, 228.

amurensis, 228.

Cleidion jaTanicum, Blumc, 125.

Clematis, 5, 163, 165.

asplenifolia, SchrenJc, 306, 313.

Euchananiana, DC, 15.

Gouriana, DC, 15.

grata, Wall,, var. foliolis siibin-

tegris, 15.

graveolens, LindL, 306, 313.

grewiseflora, DC, 15.

orientalis, Linn., var., 304^ 313.
Vitalba, 105, 196.

Ciercdendron //r^/a, Kurz, 111.

lasiocephaluTTi, C B. Clarice, 111.

serratum, Spreng., 111.

Siphonanthvis, R, Br., 111.
Clusia, 225.

rosea, 225.

Clypeola echinata, DC, 313.

lontblaspi, Liim,, 313.
Cnicus arvensis, Hoffm., var., 317.
Cocculus laurifolius, DC, 17.

Leaeba, Z)(7., 296, 313.
mollis, Wall, 17.

villosus, DC, 17.

Cocoa-nut, 348.

Cocos nucifera, 348.

Codonopsis convolvulacea, Kicrz, 7, 80.

Ccelogyne Kumpbii, LindL, 342.
Coix gigantea, Koeniy, 143.

hefcroclita, Eoxb., 143.

Coklenia procumbens, Linn., 92.

Colebrookia oppositifolia, Smith, 114.

Coleus spicatus, Benth,, 113.

CoUema atrum, F. Wils., 355, 373.
congestum, F, TVlls., 355, 373.
furvum, 357.

glaucophtbalmum, NgL,355.
leucGcarDum. TavL iSr Hook., 355.

Collema leucocarpum, var, minus,

F. Wih., 356.

multipartituni, Nyl.^ 359.

nigrescens, Ach., 355.

plumbeum, F, Wih,, 354, 373.

quadriloculave, F. Wils., 356, 373.

Senceionis, F, Wils,, 356, 373.

Collemacei, 354, 360.

Collemuta, 354.

Collett, Erig. Gen. H., and W. E.

Ilemsley, On a Collection of Plants

from Upper Eurina and the Shan
States, 1-150.

Colobanthus muscoides, 330.

subulatus, 327.

Culpodiuni, 287.

Colquhounia elegans, Wall., 8, 116.

vestita, Wall., 116.

Columbia floribunda, Wall., 28.

Colntea arniata, Ilemsley c^- Lave, 305

315, 322, 323.

Combretacca?, 57.

Combretum apetalinn. Wall., 58.

deciduum, ColL et HansL, 58.

nanum, Ham,, 58.

trifoliatum, Vent., 58.

Cometcs surattensis, Bumn., 319.

Commelina nudiflora, Linn., 139.

Commelinacese, 139.

Commelyna nodiilora, 378.

Composite, 4, 7, 12, 69, 164, 184, 185,

293, 299, 302, 316.

Conferva chalybeia, Both, 209.

Herraanni, Both, 209.

purpurea, Dillw., 202.

Congea tomentosa, Bo3:h., 4, 111.

Coniferie, 129, 320.

Coniocvbe citriocephala, F. Wils., 368,

374.

ochrocepliala, F. Wils., 368, 374.

rhodocephala, F. Wils., 368, 374.

Conringia planisiliqua, Fisch. ^^ Meg.,

313.

Convolvulacese, 8, 12, 93, 318.

Convolvulus arvensis, Linn.^ 311, 318.

crispatus. Wall., 96.

leiocalycinus, Boiss,, 300, 302, 318.

lineatus, Linn., 318.

niicrophyllus, Lin7i., var., 318.

minor, 382.

sinuatodent atus, Coll, et HemsL,
98. _

Conyza semipinnata, Wall., 70.

Coprosma cuneata, 328.

ciliata, 328.

repens, 328, 330.

Corallocarpus velutina, Hook./., 316.

Corchorus trilocularis, Linn., 314.

Cordia Myxa. Linn., 92.

Coriandrum sativum, Linn., 316.
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Coi-iaria nepalensis, Wall., 37.
Coriarieo?, 12, 37.

Cornaceit^ 12, 63, 241.
Corjdalis, 265.

alpestris, C, A, Mey., 265.
conorbiza, Ledeb,, 265.

265.

Tar. macrosepala, Bapr.,

, var. ochrolejca, Bupr., 265.
macrosepala, Bupr., 265.

ochroleuca, Buj^r,, 265.

parviflora, Begel, 265.

pauciflora, Stcph., 265.
'

, var. alpestris, C, A. Mey.,
265.

, var. parviflora, Bcgcl, 2(*5.

riipestris, Kotschy, 313.

Corymborcbis veratrifolia, Blumc, 342.

Corj^nocarpus, 231.

Isevigatus, 231.

Corjsautlies, 330.

maerantba, 330.

I'ivularis, 330.

rotundilblia, 330.

Cotoneaster, 305.

nummalaria, Fiseh. t|' Mey., 305,

311, 315.

Couroiipita, 217.
Cousinia, 304.

AlepideiB, Boiss, ?, 316.

bipiimata, Boiss., 304, 317.

he(erophjlla, Boiss.^ 31(>.

minuta, Boiss., 310.

onopordioides, Lcdeb,, 310.

scala, Aitch. cj- Hems!., 306, 31(>,

tenella, Fisch, tf' 3/^y., 303, 316.

Crambe cordifolia, Stev., 296, 313.

Crassulaceae, 164, ISO, 315.

Crataegus, 233.

oxyacantlia, Linn., 315.

pinnatifida, Bunge, 323.

Wattiana, Hemd, Sf Lace,307, 315,

323, 324.

Cratseva lophosgerma, Kitrz, 18.

Crepis acavdis, HooJc.f., 78.

chloroclada, ColL et HemsL,

79.

fcetida, Z^/^?^., 296, 317.

glauca, Hook.f., 79.

japonica, Bcnth., 78.

pidchra, Linn., 317.

Stocksiana, Aiich. ^- HemsL, 317.

subscaposa, Coll. et Heiml, 78.

Cressa cred'ca, Lhw., 294, 3i8.

Crinum Cuiuingii, 136.

defixuTu, Ker, 136.

ftp., ColL et IxemsL, 136.

Crocus, 165, 195, 197.

Crotalaria, 11.

alata, 5a;«., 37.

i
•8,

1

Crotalaria albida, Heyne, 38.
Burhia, Ham., 294, 315.
burmanica, ColL et HcttisL, 38.
hirta, Willd., 38.

Kurzii, Baker, 39.

neriifolia, WalL, 39.

perpusilla, ColL et HemsL, 37, 38,
pusilla, Heyne, 38.

retusa, Linn,, 39.

rubiginosa, WilkL, 37»

sessiliilora, Linn,, 39.

Croton oblongifolius, Boxh., 125.

Crozopliora plicata, ^. Jussieu, 125.

Crucianella glomerata, i?/tf6., 302, 316.
Orucifera?, 12, 18, 161, 162, 163, 168,

293, 298, 299. 303, 313.

Cryptulepi?^ Buchanani, Boem. et Schtlt,,

86.

Cucumis Melo, Linn,, SliJ.

Cucurbitacea\ 01, 172, 316.

Cudrania amboinensis, Kurz, 127.

javanensis, Trkul, 127.

Cupressus seaipervireiis, 329.

Cupuliferse, 128.

Curcuma, sp., ColL et Hemd., 135.

Cuscuta europiea, Linn.^, 318.

gigantea, Griff. ^ 318,

planiflora, Tcnore, 318.

reflexa, Boxh., 99.

Cyanotis barbata, D, Bon, 140.

Cycadaceoj, 12, 129.

Cycas pectinata, Griff. , 129.

Cyclamen, 154.

Cylista scariosa, Aif.y 49.

Cymbidium, 132, 331.

pubescens, Lindl., 132.

sp., ColL et Hcmsl., 132.

Cynanchuiu huniile, Aitch,, 326.

Jacqiiemontii, Deciie,, 326.

petrense, Heiml. 4' Lace, 317, 320.

Cynodon Dactylon, Pers., 147,304,310,

321, 377.

Cynoglossum furcatum, WalL?, 93.

Wallichii, G. Bo7i, 317.

Cyperace^. 140, 320.

Cyperus fuscus, Linn,, 320.

Isevigatus, Linn,, 320.

pungens, BoeckL, 320.

Cyprij^)ediuui, ftnote 153.

bellatulum, Beivhh.f., 135.

coucolor. Batem., 135.

, var. Godofroyoe, Leh(xvf, 135.

niveum, Btithh. /'., 135.

Cyrto])era, 132.

Cystacanthus, 12.

indignis, C. B, Clarke, 105,

Cystoearns, On the Devolopinenl of t'le,

iu Callophyllia laciniatA, Kucfz., by
A. Lorrain Smith, 205-208.

Cystopteris fragilis, BernJi.^ 307, 321.
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Daphne oleoides, Schreb,, 305, o

Cytisiis, 164, 177, 178, 183, 217, 229.

albus, 229.

canariensis, 229,

capillatus, 229.

filipes, 229.

nigricans, 229.

nubigenus, 229,

proliferus, 229.

purpureus, 229.

racemosus, 229.

scoparius, 177, 196, 229.

serotinus, 229.

sessilifolius, 229.

stenopetalus, 229.

uralensis, 229.

Dactyloctenium segyptiaciim, var. depau-
peratura, 329.

Dsedalacantbus tetragonus, 7. Anders,,

103.

Dalbergia cultrata, It. Grah,^ 50.

Sissoo, Boxh,, 295-297, 309, 315.
sp., Coll, ctHemd,, 50.

Telutina, 50.

volubilig, Eojch., 50.

312,
319.

Datura Stramonium, Linn,, 318.
Daucus, 164, 182.

Carota, 182, 196.

Decumaria barbara, 238.
Deeringia celosioides, 7?. Br,, 117.
Delphinium, 14.

altissimum, Wall., 16.

orieutale, J. Gay, 313.
persicum, Boiss'., 302, 313.
rugulosum, Boiss., 313.
sanicuhxifolia}, Boiss,, 313.
uncinatum, HooL /. 4* Thorns,, 305,

313.

Dendrobium, 334.

anreiim, Lindl., 130.

capillipes, Rcichh.f., 130.

crumenatum, Lindl., 333.
fimbriatura, Hook,, 130.

heterocarpum, Wall., 130.
infunrlibulum, Lindl,, 130.
lituiflorum, Lindl., 130.

Dendrooalamus strictus, Kees, 149.
Dentella repens, Forst,, 65.

Derris scandens, Benfh., 50.

Desehnrnpsia csespitosa, 327.
Desmodinm, 11.

biarticulatum, Benth,, 42.

floribundum, G. Don, 43.

latifolium, DC'., 43.

oblongum, Wall,, 43.
triquetrum, DC,, 42.

umbellatum, DC., 42.
Deutzia gracilis. 238.

Dianthns, 152, 163, 170, 171, 224, 271.

barbatus, 170, 196.

Caryophyllus, 224.

crinitus, Sm,, 314,

petrseus, var. multicaulis, Boiss.,

271.

Diarthron vesiculosum, Fisch. ^^ 3/e^.,

319.

Dichondra repeus, Forst,, 99.

Dichroa febrifuga, Lour., 56.

Dichrocephala latifolia, DC, 70.

Dichrostachys cinerea, Wight et Am,,
53.

nutans, Benth,, 53.

Dicliptera bupleuroides, Nets, 109.

magnibracteata, Coll. et Hemsl.,

108.

riparia, Clarke, 108.

Eoxbnrghii, var. bif/plenroides,

C. B. Clarte, 109.

zeylanica, Nees, 108.

Didymocarpus neurophylla, Coll, et

Heinsl,, 102.

tomentosa, Wight, 102.

Didymophysa Aucheri, Boiss., 269.

Digitalis, 152, 164, 187.

purpurea, 187, 197.

Dillenia, 4.

pulcherrima, Kurz, 16,

Dilleniaceie, 12, 16.

Dioscorea, 137.

dsemona. Eoxb., 137.

deltoidea, Wall., 137.

oppositifolia, Linn., 137-

sativa, lAnn., 137.

sp., Coll, et Hemsl., 137.

spinosa, Boxb., 137.

Diospyros montana, Boxb,, 83.

sylvatica, 83.

Dipsacea, 164, 184, 242, 316.

Dipsacus, 242.

Dipterocarj)ese, 25, 332.

Disporiim calcaratum, D. Don., 139.

latipetalum, Coll. et Hemsl,, 139.

Docynia indica, Decne,, 56.

Dodomea viscosa, Linn., 297, 309, 315.

Draba, 256, 267, 268.

araratica, Riipr., 256, 268.

brunisefolia, Stev,, 267-

hispida, Willd,, 269.

Hystrix, Hook. f. ^ Thorns,, 304,

313.

Dracophyllum longifolium, 329.

Scoparium, 329.

Drimys Winteri, 223.

Drosera Burmanni, Vahl, 57.

peltata, Sm., 57.

Droseraceae, 57.

Dryas octopetala, Linn., 274.

Drymaria cordata, Willd., 24.
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** Dub "grass, 310.
Dudresnaya, 207.

Dumasia villosa, DC, var. leiocarpa,

Baker, 47.

Dui'io zibethinus, Linn,, 349.

Dysophylla aiiricularia, Blume, 114.

communis, Coll. et HemsL, 114.

imbricata, C A. Mey., 268.
incompta, Ledeb,, 208.

incompta, Stev,, 268.

mollissiiiia, Stev., 268.

nemorosa, Linn., 269-

repens, Bieb., 269.

rigida, Willd., 268.

, var. Tournefortiaiia, Riipr,,

268.

scabra, C, A. Met/,, 267.
siliquosa, Bicb,, 269,

supranivalis, Bupr., 268.

tridentata, DC, 269.

Ebenacese, 83.

Ebenus stellata, Boiss,, 302, 315.

Eehinops, 14.

echinatus, Eoxb,, var., 76.

Griffithianus, Boiss,, 296, 316.

Echinospermumlfevigatum, Kar, tf' -ST/r.,

317.

Lappula, Lchm, ?, 317.
oligacauthum, Boiss, ?, 317.

Echium, 164, 189.

calycinum, 189, 197.

Eclipta erecta, Linn,, 294, 316.

Ehretia Isevis, Eoxb., var., 92.

obtusitblia, Hochsf., 92, 297, 317.

Wallichiana, Hook, f. et Thorns, ?,

92.

Elseagnacea, 12, 120, 319,

Elieagiius angustifolius, Linn,, 299,

319.

latifolia, Linn., 120.

Elaiocarpus bracteatus, Kurz, 28.

Eleocharis afBata, Steud,, 140.

Eleusine a?gyptiaca, Pers., 148.

flageUifera, Nees, 294, 321,

indina, Gaertn,, 148.

scindicum, Boiss., 206, 321.

Elliot, G. F. Scott, The Effect of

Exposure on the Eelative Length and
Ereadth of Leaves, 375.

Elsholtzia Beddomei, C. B. Clarice, 114.

blanda, Benth., 114.

cristata, JVilld., 115.

Grimthii, Hook. /., 114.

Elyna humilis, C A. Mey., 285.

schoenoides, C A, Mey., 285.

spicata, Schrad, ?, 285, 286.

Elytranthe, 120, 121.

Enibelia furfuracea, Coll. ct HemsL,

28.

Einbelia Eibes, Barm., 82.

Emilia sonchifolia, DC,, 74.

Eudopogon§, 104.

Engelhardtia Oolebrookiana, Lindl,,

127.

spicata, Blume, 128.

villosa, Kurz, 127,

Enhydra fluctuans, Lour., 73.

Entada scandens, Benth., 53.

Enteropogon melicoides, lilcc^, 15; 148.

sp., Coll, et Hemsl,, 148.

Ephedra nebrodensis. Tin. ?, 305, 319.

pachyclada, Buiss,, 301, 319.
Epilasia ammophila, Bange, 317.

Epilobium, 14.

khasianum, Clarke, 60.

minutiflorum, Haiissk., 316.

pannosum, Haussk,, 60.

, var. ? glabrescens, 60.

Epimedium, 223.

pinnatum, 223.

Epipactis, sp., ColL et HemsL, 133.

Epiphytica^ §, 336, 338.

Equisetacea;, 150, 321.

Equisetum debile, Boxb,, 150.

ramosissimum, Desf,, 321.

Eragrostis, 14, 294.

bifaria, Wight et Arnott, 149.

Brownii, Nees, 148.

ciliaris, Link, 377.

cylindrica, Steud., 148.

cynosuroides, Beauv., 300, 321.

cynosuroides, Betz,, 149.

glandulosa, Trin,'t,Z2X.

megastachya, Link, 149.

nigra, 'Sce?^, 148.

pilosa, Beauv, 140, 321.

plumosa. Link, 377.

plumosa, Betz,, 149.

poaioides, Brauv,,Z'li,

unioloides, Nees, 148.

viscosa, Tri7i., 15, 149.

zeylanica, Nees, 149,

Eranthemum indicum, C, B, Clarke,

105.

Eranthis, 158, 161, 163, 166, 179.

hyemahs, 166, 196.

Eremogone §, 272.

Eremostachys acanthocalyx, BoiiS,,

var. ?, 318.

labiosa, Bunge?, 319.

loasfefolia, Benth,, 319.

thyrsiflora, Benth,, 3U3, 318.

Vicaryi, Benth., 319.

Eremurus, 306.

aurantiacus, Baker, 3U0, 311,

320.

persicus, Boiss., 300,301, 320,

velutinus, Boiss. tf* Buhse, ;i<M,

32U,
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Eria, 342.

Erianthus japonicus, Beauv., ftnote

200.

Rayennne, Lrn7i., 320.

Erica, 164, 186, 187.

cinerea, 186, 196.

Ericaceae, 164, 186.

Erigeron alpinus, Linn.^ 316.

, Tar. eriocalyx, Ledeb., 278.

pulchelluni, Willd., 277.

Eriobotrya dubia, Decne,, 56.

Eriocaulea?, 12, 140.

Eriocaulon quiuquangulare, Willd.,

140.

ErioeLloa annulata, Kimth^ 141.

Eriola^na Candollei, Wall., 27.

Eriosema cbiiiense, Voqel, 49.

Eritricbum nanuiu, VilLy 281.

strictum, Beoie,, var., 317.
Erodium, 163, 175.

brjoniaefolium, Botss., 314.

Cicutarium, VHerif,, 154, 157, 175,
196,301, 314,

Eriica sativa, Lam., 313.
Ervum Lens, Linn., 315.

Eryngium carlinoides, Boiss., 316.
Erysimum crassicaule, Boiss., 313.

gelid urn, Btmge, 266.

repandum, Linn., 313,
StocJcsianitm, Boiss., 313.

Erytbrina lithosperma, Blume, 47.
Escallonia, 164, 180, 196.

floribunda, 237. '

illinita, 238.

punctata, 237.

Escbscholtzia, 161-163, 167, 168.
califbrnica, 167, 196.

Euclidium syriacum, R, Br,, 301,
313.

tataricum, DC, 313.

Eueryphia, 231.

Billardieri, 231.

pinnatifolia, 232.

Eugenia, 58.

Jambolana, Lam., 58.

macrocarpa, Boxb., 58.

Eugrewia§, 27.

Eugypsophila-Capitatae§, 314, 322.
Euipomoeag, 97.

Eulopbia campestris, LindL, 132.

holochila, Coll. et Hemsl., 132.

Eunomia rotundifolia, C A.

270,

Mey.,

Euonymus glaber, Boxh., 32.

grandiflorus. Wall., 32.

Eupatorium japonicum, Thtinb., 70.

landlej-anum, DC, 70.

Euphorbia, 154, 164, 191, 192.

Chamaesycft, Linn., 319.

ooeladenia, Boiss., 319.
I

Eupborbia densa, Sckrenk, 302,

319.

beboscopia, Linn., 191, 197, 319.

Heyneana, Boiss., 312, 319.

leptocaulis, 319.

neriifolia, Linn., 74,

osyridea, Boias., 296, 298, 319.

prolifera, Ham., 122.

tenuifolia, 319.

Eiipborbiacca?, 12, 122, 164, 191,319,

Euphrasia minima, Schlcich., 282.

officinalis, Linn., 282.

Eupbyllantbus§, 123.

Eusilene, 23.

Euspiranthes, 133.

EuUxia myrtifolia, 228.

Evolvulus alsinoides, Linn., 98.

Excoecaria, sp., Coll. et He/ad. 126.

Exocborda, 231.

grandiflora, 231.

Fagonia arabica, Linn., 294, 314.

Fagopyrum cymosiim, Meissn., 118.

Fagra^a obovata, WaU., 90.

Farsetia Hamiltoniana, Boyle, 313.

Jacquemontii, Hook. f. ^' Thorns.,

295, 313.

Ferula oopoda, Boiss., 316.

ovina, Boiss., 316.

Festuca brunnescens, Gaud., 287.

elatior, Linn., 321.

ovina, Linn., 287.

Ruprecbtii, Boiss., 287.

rubra, Linn,y var. violacea, Hack,^

288.

uniglumis, Sola7id., 321.

violacea, Gaud., 287.

Ficoideir, 12, 61, 316.

Ficus Carica, Linn., 305, 319.

Cunia, Ham., 127.

ischnopoda, Miquel, 127.

obtusifolia, Roxb., 127.

pyriformis, Hook, et Am., 126.

, var. iscbnopoda, King,

126.

virgata, i?oa'i., 297, 319.

Filago germariica, Linn., 316.

Filices, 150, 321.

Fimbristylis globulosa, Kunth, 140.

monostacbya, -Hft.ssAr., 141.

rigidula, l^ees, 141.

Tbomsoni, Boeok., 140.

Flacourtia Eamontcbi, VHcrit., 22.

sapida, Roxb., 22.

Flemingia congesta, Roxb., 49.

, var. nana, Griffith, 50.

ferruginea, GraK, 49.

nana. Wall., 50.

paniculata Wall., 49.

sericans. Kurz, 50.



INDEX. 437

Flemingia Wallichii, Wight et Am,,
60.

Floral Organs, On the Vascular Sys-
tems of, and the Importance in the
Interpretation of the Morphology of

Flowers, by Prof. G". Henslow, 151-
197.

Floride.^, 205, 210.

Flueggia mierocarpa, Blmne^ 124.

Foeniculum, 240.

vulgare, Gmrtn,^ 316.

Foxglove, 155.

Fragaria indica, Linn,, 55.

Francoa appendiculata, 238.

Fraxinus, 14.

floribunda, WalL, 84.

yphylla, Bieb., var., 317.

rostrata, G-uss., 317-

xanthoxyloides, Wall., 305, 317.

Fritillaria Karelinii, BaJcer, 304, 320.

Fruit and Seed of the Juglande^e, on
the, by Sir John Lubhock, 247-254.

Fuchsia, 164, 181, 196, 240.

excortica, 240.

Fumaria parviflora, Lam,^ 295, 301,

313.

Fiunariaceie, 313.
w

Gagea Liottardi, Stcmb.^ 28A»

minima, Schult, /., 284.

persica, Boiss., 320.

pusilla, Schult. /., 285-

reticulata, Schult. /., 285, 320.

Gaillonia eriantha, Jaicb. ^ Speech, 316.

Gaimardia ciliata, 327.

G-alactodendron utile, Hicmh, ^ BonpL
349, 350,

Gtilanthus, 1G5, 194.

niralis, 194, 197.

Galinsoga, 192.

GaUum, 14, 183, 186, 230.

Aparine, Linn,, 316.

boreale, Linn. ?, 69.

setaceum, iawe.,316,

tricorne, With., 301, 316.

Garcinia Mangostana, 225.

Gardenia, 351.

erythroclada, Kur::, 66.

gumniifera, 66.

lucida, 66.

turgida, Roxb., 66.

G-arhadiolus papposus, Boiss. ^' Buhse,

317.

Garuga piunata, Boxb., 31.

Gastrocotyle hispida, Bunge, 317.

Genista, 217.

antarctica, 229.

hispanica, 229.

sagittalis, 229.

tinctoria. 229.

Genirita rirgata, 229.
Gentiana, 328.

caucasica, Bleb., 281.
cerina, 329.

concinna, 329.

crassa, Kurz, 90.

decemfida, Ham., 90.

Olivieri, Griscb., 317.
pedicellata, Wall., 90.

pyrenaica, Linn., 281.

quadrifaria, Blame, 90, 91.

verna, Linn., 281.

Gentianaceae, 90, 317.

Geodorum candidum. Wall., 133.

pallidum, Z>. Bon, 133.

Geraniacete, 29, 103, 174, 175, 182,

314.

Geraniese, 174.

Geranium, 163, 174, 176.

longipes, 159.

nepalense, Sweet, 129.

Robertianum, 174, 196.

rofcundifolium, Lum,, 314.

Gerbera piloselloides, Cass,, 77.

GesneraceiE, 101.

Gibson, R. J. Harvey, On the Develop-
ment of the Sporangia in Ehodochor-

ton Bothii, Nag., aud E. floridalum,

Nag., and on a new Species of that

Genus, 201-205.

Gigartinaceae, 205.

Gladiolus, 159, 160, 165, 195, 197, 393,
400-408. 416.

cardinalis, 403, 407.

gandavensis, 400, 406, 407, 408,

424.

Hybrids, 400.

natalensis, 407.

oppositiflorus, 407.

psittaciuus, 407.

purpureo-auratus, 400.

Glaucium friinbrilligerum, Boiss,, 313.

Globba subscaposa, ColL et HemsL,
135.

Glochidion lanceolarium, Dal^., 124.

velutinum, Wight, 124.

Glossorhyncha, Ridley, 341.

amboiuensis, Ridley, 342.

Glycosmis pentaphylla, Correa, 30.

Gmelina aroorea, tknn,, 110.

asiatica, Limi., 110.

Gnaphalium indicum, Linn., 72.

luteo-album, Linn., 72, 316.

multiceps. Wall., 72.

pulvinatum, Belile, 72, 316.

supinum, Linn., var. aubacaule,

Wahlenb., 278.

Gnetacese, 319*

Goldbachia lasvigata, DC., 3<ll, 313.

GomDhilluB. 371.
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Gomphillus beeomyceoides, F, Wih.^ 370.

374.

calicioides, 371.

Gomphostemnia Hemsleyanum, Pram,
116.

insuavey Hance, 116.

parviflorum, Wall,, 117.

strobilinuin, Wall,, 116.

Gossjpium, 350, 352.

Gramineie, 14, 141, 147, 217, 293, 320.

Grammatojyhi/Uu'in ? Finlaijsonianuin,

Lindl., 336.

Grangea maderaspatana, Poir,^ 70.

Grewia elatostemoides, Coll, et HemsL,

hirsuta, Vahl, 28.

laevigata, Vahl, 28.

oppositifolia, Eoxb., 309, 314,

polygama, Rojcb,, 28.

populifulia, Vahl^ 314.

scabropliylla, Roxb., 28.

sclerophi/lla, Wall., 28.

Griselinia, 241.

lucida, 241.

Gueldenstaedtia multiflora, Bunge, 42.

Guttiferse, 22.5.

Gymnandropogon §, 320.

Gymnarrhena micrantha, Desf,, 317.
Gymnema acuminatum, Wall,, 87.

moUe, Wall, 87.

Gymnocarpos Iruticosum, Pers,, 319.
Gymnosiphon borneense, Benn,, 340.
Gymnosporia acuminata, HooTcf,, 33.

montana, 295, 297, 309.
ovata, Lawson, var., 32.

pallida, Coll. et Hemsl,, 32.
Gymiiothrix flaccida, Mimro, 143, 320.
Gynura Pseudo-China, DC, 74.

Gypsophila, 224.

alsinoides, Bicnge, 314.
capitata, Bieb,, 322.

Honigbergeri, Boiss., 314.
lignosa, Hem^ley ^ Lace, 306, 314,

322.

sphaerocephala, Feml, 322.
Stewartii, Thorns, ^ 314.

Habenaria alata, Hook,, 134.

geniculata, B. Don, 133.

Mandersii, Coll, et HernM.^ 133.

monopliylla, Coll, et Hemd,, 134.
rostrata, Wall., 133.

uni folia, 134.

Hsemodoraceae, 136.

Halocharis sulpburea, Moq., 303, 319.
violacea, Bunge, 301, 319.

Haloxylon Ammodendron, 257.
Griffithii, Bunge, 302, 319.
multiflorum, Bunge, 294, 319.
recurvum, Bunge, 294, 319.

Hamauielideie, 238.

Harrisonia Eennettii, Planch., 31.

Hedera, 104, 182, 241.

Helix, 182, 196.

Hedycbium coronarium, Linn., 135.

Hedyotis athroantha, Coll, et Hemi^L^

65.

capitellata, Wall., ijo,

fulva. Hook,/., 65.

Hedysarcie, 44.

Hedysarum obscurum, Linn., 274.

Wrightianum, Aitch, <^ Baker,

315.

Heldreichia rotundifolia, Boiss,, 209.

Heliantlieiuum, 217, 221. 245.

a?gypti'icam, 219.

canuiii, 245,

ciliare, 219.

foruiosum, 220.

lasianthum, 220.

lavaadulicfolium, 220.

Libanotis, 221.

ocymoides, 220.

celandicum, 220, 243, 245.

polifolium, 218.

rliudanthum, 219.

rosmarinifolium, 220.

toineutosum, 219.

vulgare, 218, 219, 220, 243, 245.

Helichrysum aurantiacum, Boiss, ^
Huet, 278.

emirnense, 378.
lavandulsefolium, Willd., 278.

Helicia erratica. Hook, f,, 119.

Helicteres elongata, Wall,, 27.

glabriuscula, Wall,, 26.

Heliotropium Eicbwaldi, Steiid., 317.

ovalirolium, Forsk., 92.

undulatum, Vakl, 317.

strigodum, Willd,, 92.

Hellebore, 158, ftnote 159, 161.

Hel/nia bulbifera, Kunth, 137.

Helosciadiurn, 240.

Helwingia, 241.

Hemigraphis, sp., 103.

Hemsley, W. B., and Brig.-Gen. H.
OoUett, On a Collection of Plants

from Upper Burma and the Shan
States, 1-150.

, and J. H. Lace, A Sketch of the

Vegetation of Bzutish Baluchistan,

with descriptions of new Species,

288.

Hensloviagranulata, Hook. /. et Thorns,,

121.

Henslow, Prof. G., Ou the Vascular

Systems of Floral Organs, and their

Importance in the Interpretation of

the Morphology of Flowers, 151-

197.
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Hiiet,

Heptapleurum, 345, 352.
Tenulosum, Seem.j 62.

Heracleum incamun, Boiss. ^'

277.

Ilerniaria caucaslca, Rupr,^ 273.
hirsuta, Linn.^ 319.

, var. incana, 319.
Herpestis Monniera, //. B. ij- X, 100,

318.

Heteranthelium, 321.

Heteropbragma adenophvUum, Seem.,

102.

sulphureum, Kitrz, 102.
Heteropanax fragrans, Secm.y 63.

Heteropogon hirtus, Pe/s., var.,

320,
296,

Hibiscus Abelmoscbus, Llnn,^ 26.

Triomira, Linn,, 30G, 314,
Hieracia, 78.

Hiptage candicans, Hooh, /. et T.

Thorns,, 29.

Holarrhena antidysenterica, WalL, 85.

Holboellia hexaphylla, 223.

Holoptelea integrifolia, Planchon, 126.

Holosteum umbellatum, Linn,, 301,
314.

Homonoia riparia, Lour., 126.

Hooter, Sir Jos. D., see Kirk, Tlios.

Hopea, sp.j Coll. ct Hemsl.j 13, 26.

argentea, Pierre^ 25.

Hordeura, 304.

murinum, Linn,, 321.

pratense, Linn,, 321.

Hutnulus Lupiilus, 242.

Hyacinthus glaucus, Baker, 300, 320.

Hydrangea, 238, 307.

Hydrocharideae, 130.

Hydrocbaris Morsus-rance, Linn,, 130,

Hydrocotyle asiatica, Linn., 61.

ecostata. Coll, et Hemsl., 62.

javanica, Thtnb,, 61.

rotundifolia, 62.

Hygrophila salicifolia, Nees, 103.

Hylocopa, 331, 333.

Hymenantbera Banksii, 3G0, 361.

Hymenocrater sessilifolius, Bcnth., 318.

Hymenophylluin demissuin, 327.

flabellatuni, 327.

WalL,

301,

rarum, 327.

Hymenopyramis brachiata,

111.

Hyoscyaraus pusillus, Linn,, 318.

reticulatus, Linn., 310, 318.

Hypecoum procumbens, Linn.,

313.
Hypericinea?, 24, 163, 173.

Hypericum, 5, 14, 163, 173.

Androsflemum, 173, 196.

Hookerianum, Wight et Am,, 24.

japonicum, Thunb., 24.

Ilypericuiu montanum, 174.
oblongifolium, Hook., 24,
pacliypbyllum, Coll. et Hemsh, 21,

25.

polygonifolium, Ricpr,, 273.
repeng, Linn., 273.

Hypuuiu eupressiforme, Linn,, 321.
Hypochaeris rc^ff Hypochoeris, 197.
Hypochceris, 164, 185, 188.

radicata, 185, 196.

Hypolepis millefolium, 329.
Hypoxis aurea. Lour., 136.

minor, D. Don, 136.

Hyssopus officinalis, Linn., 318«

Ichuocarpus frutescens, /?, Br,, 86.

Ilex Aquifolium, 226.

Ilicineie, 226.

lUecebracetT?, 319.

Impatiens, 14, ftnote 159.

arguta. Hook, f. et T. Thorns.,

29.

cbiaensis, Linn., 30,

ecalcarata, Coll, et Henisl., 13, 30.

puberula, DC, 30.

Imperata arundinaeea, Cyr., 144, 320.

Indigofera, 11.

caloneura, Knrz, 40.

Dosua, Ham,, 39.

endecapbylla, Jacq^.^ 39,

hirsuta, Linn,, 39.

pulcbella, Roxb,, 39.

trita, Linn.f,, 39.

Inula Oappa, DC, 72,

crassifolia. Coll. et Hemsl,, 72.

, var. glabrescens, Coll. et

HemsL, 73.

, var, villosa, 73.

grantioides, Boiss., 316.

polygonata, DC, 72.

Iphiona persica, Benth, ^- Hook,/,, 312,

316.

Iponicea, 8. 11.

barlerioides, Benth. et Hook, /., 95,

97.

campanulata, Linn,, 95.

chr3'seides, Ker, 9d,

cymosa. Bam. et Schult., 9Q»

dissecta, Willd., 96.

eriocarpa, R, Br., 96.

nana, Coll, et HemaL, 8, 13, 97,

98.

obscura, Ker, 96.

palraata, Forsk,, 96, 379.

, var. ? gracillima, Coll. ct

Heuisl., 96.

Pescaprsc, 379.

petaluidea Choisu, 96, 97.

popabeneis, ColL et Hemsl,, 8,

97.

XXVIII 2n
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Ipomcea Riedeliana, Oliver, 96.

sepiaria, Kocnig, 97.

Turpethiira, i?. Br,^ 97.

vitifolia, Sweet, 97.

xanthanfha, Kurz, 9G.

Iridacese, 165, 195.

Iridese, 12, 130, 320.

Irides in Baluchistan, 308.

Iris, 304.

eusata, Thiuib,, 304, 320.

falcifolia, Bttnge, 304, 320.

nepalensis, Z>. Don,^ZQ,
Sisjrinchium, Linn.^ 296, 300,

320.

Stocksii, He/nsl. Sf Lace, 300, 311,

320.
Irviugia, 225.

Isatis minima, Bitngc, 303, 313.
Stoeksii, Boiss,, 313.

Iricbaiiniim angustifolium, Hac/c, 145.

laxum, /?. Br,, 145,

rugosum, Salisb,y 145.

Itea riparia, ColL et Hemsl.y 57.
Ixia, 154.

Ixiolirion montanum, Herb., 300, 320.
Ixora grandifolise, var., 67.

Jasione, 164, 186, 188.
montana, 186, 196.

.Tasminum acnastomosans, WalL, 84.
humile, Linn,, 305, 317.
pubigeruni, Z>. Bon, 305, 317-
rigidum, Zenker, 84.

Eoxburghianum, WaLL, 84.
Jaubertia Auelieri, Bpach, 316.
Jonesia, 349.

Juglandace^i!, 12.

Juglandeoi, 127, 319.
, On the Fruit and Seed of the, by

Sir John Lubbock, 247-254.
Juglans, 252-254.

regia, Lbin,, 252, 319.
Juncacese, 320.

Juncus acutiflorus, Ehrh., 320.
glaucus, E'ArA. ?, 320.

Juniperus macropoda, Boiss.. 296, 305,
307, 320.

Jurinea, Benth. ^ HooJc, /., 317.
carduiformi^, Boiss,, 317.
depressa, C, A, Mey., 279.
Tariabihs, Aitch, cf' HemsL, 317.

Jussia'a repens, Linn,, 60.
Justicia Adhatoda, Linn., 108.

deeussata, Boxb., 107.
Gendarussa, Linn,f., 106.
khasiana, C. B, Clarke, 106.

.

neurantha, ColL et HemsL, 107,
108.

procumbens, Li7m,, 106.
vaeans. Coll. et HemsL 107. 108.

Kadsura, 223.

japonica, 223.

K^mpferia, sp., Coll, ct HemsL, 135.

Kirk, Thorns., Report on a Botanical

Visit to Lord Auckland, Campbell,
Anti2:>odes, and other Antarctic

Islands, in a Letter to Sir Jos. D.
Hooker, 327-330.

Knoxia corjmbosa, Willd., 66.

Kocliia stellaris, Moq. ?, 319.

Koeleria cristata, Pers,, var., 321.

phleoides, Pers,, 321.

Koelpinia linearis, Pall., 317.

Kydia calychia, Boxb., 20.

Labiata^, 8, 12, 112, 162, 164, 187, 293,

318.

Laburnum, 227.

Lace, J. IL, and W. B. Hemsley, A
Sketch of the Vegetation of British

Baluchistan, with descriptions of new
species, 288.

Lactaria, 351.

Lactuca alatipes, ColL ct HemsL,
79.

dissecta, Don, 317.

gracilis, DC, 79,

hastata, BC, 79.

persica, Boiss., 317.

polycephala, Benth., 79.

sagittarioides, C. B. Clarke, 79.

Scariola, Linn., 317-

viminea, Link, 317.
Lafocnsia microphylla, 239.

Lagerstrcemia indica, Linn,, 59, 240.

inacrocarpa, Wall., 59.

piriformis, Koehne, 00.

tomentosa, Presl, 60.

villosa, Wall., 59.

Laggera alata, Schiiltz-Bip,, 71.

flava, Benth. et Hook., 71.

pterodonta, Benth. et Hook,, 71.

Lallemantia Royleana, Benth., 318.

Laminaria, 204.

Lamium, 164, 187, 188.

album, 184, 187, 197.

alpestre, Trautv., 283.

amplexicaule, Linn., 318.

tomentosum, Willd., 283.

Lantana alba. Mill., 297, 318.

indica, Boxb., 109.

Lappago hiflora, Roxb., 144.

racemosa, Willd., 144.

Lasianthera apicalis, Thw., 351.

Lathyrus, 217, 227.

Aphaca, 218, 227.

inconspicuus, Linn., 315.

odoratus, 178, 196.

Laurineae, 118.
" Lawanai butaey," 307.
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Leaf of Viburnum Opulus and V, Lan-
tana^ on the form of the, bj Sir

John Lubbock, 244.
Leaves, the Effect of Exposure on the

relative Lengtli and Breadth of, by Gr.

F. Scott Elliot, 375.

Leeanora atra, 369.

Lecanorchis, 340.

Leea, 226.

coccinea, 226, 227, 243.

Leguminosai, 12, 37, 51, 53, 104, 177,

227, 228, 230, 293, 298, 299, 315.

Leinanea, 209, 211-215.
fluviatilis, 211, 213, 214.
fuelna, -Bory, 214.

, var. rigida, 214.

Lenianeaceee, 214.

Lens esculenta, MoencJi^ 315.

Lentibulariie, 101.

Leontice leontopetalum, Linn,, 290,

313.

Leonurus sibiricus, Linn., 1 16.

Lepidagathis fasciculata, Isccs, 100.

purpuricaulis, Isees, 106.

thymifolia, ColL et Hemsl., 106.

Lepidiuui Aucheri, Boiss., 313.

crassifolium, Waldst. <§" Kit,, 300,

313.

Draba", Linn., 301, 311, 313.

sativum, Linn,, 313.

Leptadenia reticulata, Wight et Am.,
89.

Spartium, Wight, 294, 317.

Leptaleum, 322.

fllifolium, DC, 313, 322.

hamatuni, Hcmsleg ^' Lace,30o, 313,

321, 322.

Leptodermis crassifolia, ColL et HemsL,
67.

Leptogium biloculare, F. Wih,, {357,

373.
Burgessii, Mont,, 354, 358.

chloromelura, Siv,, 358.

dactylinum, Ttcck., 358.

inflexum, NyL, 359.

lacerum, Ach,, 357.

, var. pulvinatum, Hoffm.,

357.

limbatura, F, Wils., 358.

olivaceum, F, Wils,, 354, 357, 373.

, var. granulatum, F. Wils.,

357.

, var. isidiosum, F. Wils.,

357.

, var. limbatum, F, Wils.,

357
Pecten. F. Wils.. 358, 373.

,
phyllocarpum, Pers., 358.

sinuatum, Kocrb., 357.

txemelloides, Fr», 357.

Leptogium tremelloides, var. azureuui,

NyL, 354, 358.

victorianum, F, Wils,, 354, 358,373.

Leptorhabdos Benthamiana, Walp., 30(),

318.

Lespedeza Davidii, Franch,, 46.

decora, Kurz, 45.

juhcea, Pcrs,, var. sericea, Maxivi.,

45.

macrocarpa, Bimge, 46.

parviflora, Kiirz, 45.

Prainii, Coll, et HcmsL, 7, 46.
^

sericophylla, ColL et HcmsL, 45.

sp., Coll, et HcmsL, 46.

Lettsomia, 8, 94, 95.

aggregata, Eoxb,, 95.

barbata, C. B, Clarke, 95.

Championi, Benth.ct Hook.f., 94.

longifolia, Coll, et HcmsL, 95.

strigosa, lioxb., 95.

Leucas diffusa, Bcnth,, 110.

lanata, Bcnth,, var., 116.

Lcucocephala graminifoUa, Koxb., 140.

Leucolena, liidL, 340.

ornatii, liidl., 340, 342.

Leucomeris decora, Kurz, 7, i i*

LeucOiCeptrum canum, Sm,, 117-

Leycesteria, 104, 183.

formosa, 183, 196.

Lichens collected in the Colony of

Victoria, Australia, on, by Rev. F. R.

M. Wilson, 353.

Lichina confinis, Ach,, 354.

Ligusticum, 240.

intermedium, 330.

Lyallii, 330.

Ligustrum nepalense, Wall., 84.

robustum, Bljtme, 84.

Liliacefie, 137, 165, 195, 293, 299, 306,

320.

Lilium Bakerianum, ColL et HemsL,

138, 139.

davuricum, GawL, 139.

japonicum, Thimb,, 139.

neilgherrense, Wight, 138.

nepaleuse, D, Don, 138.

Limeum indicum, Stocks, 21M, 310.

Limnanthemum cristatum, G^'isch., 91,

indicum, 2hw., 91.

Limnophila hypericifolia, Bcnth., 10*J.

Linaceaj, 29.

Linaria. 394, 414, 415, 410, 419.

cabulica, Bcnth., 318.

Elatine, 390, 396.

oJora, Bieb,, var., 318.

spuria, 390, 394, 420, 422.

Linaria vulgaris, Linn,, var., 318, 392
395, 396.

Lindenbergia macrostachya, Benth,, 99.

philippensis, Bcnth,, 99.

2n2
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Lindeubergia urticii}folia, Lehn., 100.
Lindera Laureola, ColL et Henul,, 119.
Linea\ 314.

Linociera caudata, ColL et Hcmsl, 84.
malabarica, Wall., 84.
terniflora, Wall., 84.

Linostoma scandens, Kitrz, 119.
Linum mysorense, Heyne, 29,

perenne, Liwh, var. Stocksianiim,
ol4;,

rubruin, 382.
strictum, Lhm,^ 314.

Liparis, 334.

Lippia nodiflora, Eich., 295, 318
Liriodendron, 223, 243,
Lithospermum arrense, Linn., 318.

tenuiflorum, Linn,f., 301, 318.
Lloydia serotina, Salisb., 284.
Lobelia rosea, JVall., 80.

Sesevola, 378.
Loganiacea}, 90, 317.
Lolium persicum, Boiss. et Hoh,, 321.
Lomaria laneeolata, 327.
Lonicera, 64, 153, 164, 182, 304.

Braceana, HemsL, ftnote 64."

glabrata, Wall, 63.
Hildebrandiana, Coll et UemsL 6,

64.
'

hypoleuca, Dene,, 305, 316.
leiantha, Kurz, 63.
macrantha, DC, 63.—

-, Tar. biflora, ColL et Hemsl, 63.
obscura, ColL et HemsL, 63
rericlymeuum, 182, 196.
quinquclocularis, Hardw,, 305, 316.

Loranthaceas 9, 120.
Loraiithus, 9, 11, 122.

CoUetLii, Ki7ig^ 9, 120.
Hemsleyanus, Ki7ig, 9, 120.
pentandrus, Zr2«?2., 120.
pulcher, DC, 120.
pulverulentus. Wall. 120.
Scurrula, Linn,, var. 120

Lotus, 164, 178, 228.
corniculatus, Linn., 178, 196, 300,

31 o.

Lubbock, Sir John, On Stipules, their
form and function, 217.—-, On the Porm of the Leaf ofV^umum Opulus and V. Lantana,
244.

'

•
, On the Fruit and Seed of the

JuglandeaB, 247.
Luculia gratissima. Sweet, 65.
Lupinus subcarnosus, 382.
Luzula campestris, Linn., var. alpina,^ Mey., 285.

^

multiflora, EhrJu,
Boiss,, 285.

spicata, Linn., 285.

var. congesta,

Lychnis, 155, 163, 171, 224.
cabulica, Boisf^., 314.
dioica, 162, 171, 196.

Lycium, 378.
barbarum, Linn., 304, 318.
capense, MilL, 378.

Lycopodium scariosum, 327.
Lycopusaustralis, E. Br,, 115.

europaus, Linn., 115.
Lysimachia chenopodioides, Wall.^ 81

lobelioides, Wall,, 81.
LythracejB, 59, 316.
Lythrariese, 239.
Lythrum, 240.

Salicaria, 240.

Maclnlus Kingii, Hook.f., 119.
Macrotomia, 318, 326.

cj-anochroa, Boiss,, 326.
Mserua, 18.

Mgesa indica, Roxb., 82.
mollis, A. DC, 82.
molUmma, Kurz, 82.
ramentacea, A. DC, 81.

Magnolia, 223, 243.
Magnoliaceffi, 16, 223, 243.
Malcohiiia africana, R, Br., 301, 313.

Bungei, Boiss., 303, 313.
circinnata. Hook. f. & Thorns., 313
strigosa, Boiss., 295, 313.
torulosa, Boiss., S\S,

Mallotus philippinensis,ir?^c?/.^r^., 125.
Malpighiace^, 29.
Malva, 155, 163, 173.

moschata, 173, 196.
rotundifolia, Linn., 301, 314.
sylvestris, 173, 196.

Malvaceffi, 26, 163, 173, 314.
Manglietia insignis, Blitme, 16.
Manisuris granulans, Linn. /., 145.
Maoutia Puya, Wedd,, 127.
Marlea begonisefolia, Roxh., 63.
Marrubium vulgare, Linn., 318.
Marsdenia barbata, ColL ei HemsL, 87.

lueida, Edgew., 88.
Mathiola bicornis, 382.

odoratissima, R. Br., 313.
Matricaria lasiocarpa, Boiss., 303, 316.
Mazus rugosus. Lour., 99.
Medicago, 227.

laciniata, AIL, 315.
lupulina, Lin?!., 315.
sativa, Linn,, 315.

Melandrium, 314.
Melanorrhoea usitata, Wall., 36,
Melanthesopsis patens, Muell. Arg., 124.
Melastoma norm ale, D. Don, 59.
Melastomaceae, 59.
Melia Azedarach, Linn,, 31.
Meliacese, 31.
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Melica digifata, Eoxb., 148.

Jacqueiuonlii, Lecne,, 307, 321.
Melilotus, 227.

altissimus, Thuill.^ 315.
parviflora, Besf,, 315.

Menispermaceie, 17, 313.
Mentha, 14.

arvensis, Linn., 115.

sjlvestris, Linn., 312, 318.
Merendera caiicasica, Bieh., 284.

persica, Bolss,, 296, 306, 320.
Eaddeana, Kegel, 284,

Meum, 240.

Microglossa volubilis, DC, 70.

Micromelum hirsutum, Oliver, 30.

Micromeria biflora, Benth., 115.

Microrhynchus sarmentosus, 378.
spiuosiis, Bcnth., 302, 317.

MicrotasTia cymosa, Brain, 116.
Mikania scandens, 371).

Miliusa velutina. Hook. f. et T. Thorns.,

17.

Millettia, 11.

Brandisiana, Kur::, 40, 42.

ciiierea, Benth,, 40, 41,

Dorwardi, Coll. et HemsL, 40.

glaucescens, Kurz, 42.

macrostachya. Coll. et Hemsl., 41.

multiflora, Coll. et Hemsl,, 41.

pacbycarpa, Benth., 41.

pendula, Benth., 40.

sp., Coll. et HemsL, 42.

Mimosa pudica, JAnn., 53.

Mimosese, 53.

Mitnusops Eleiigi, Linn,, 83.

Mitella cordi folia, 234.

nuda, 235.

Mollugo Glinus, A. Rich., 204, 316.

hirta, Thunh., 61.

Monimia, 378.

Monocarpica3, 81.

Monochoria Taginalis, Bred, var., 139.

Morina persica, Linn., 316.

Morinda tinctoria, Roxh,, 67.

Moms, D., On the Production of Seed

in certain Varieties of the Common
Sugar-cane {Saccharum Officinarum,

Linn.), 197-201,

Jlorus alba, Linn., 295, 299, 319.

indiea, Linn., 126.

licvigata, WalL, 126.

Mucuna macrocarpa, WalL, 47.

sp., ColL et Hemsl., 47.

]^[unbya cyanochroa, Boiss., 318.

Murray, G., and Ethel S. Barton, On the

Structure and Sj'stematic Position of

Chantransia ; with a description of a
' new species, 209-216.

Murraya exotica, Linn,, 30.

Koenigii, Spreng., 30.

Musa, 349.

Muscari racemosum, Mill., 300, 320.
Musci, 321.

Musk Mallows, 173.

Mussjcnda frondosa, LAnn., 66.

incana, WalL, 66.

Mutisiace:^, 7.

Myosotis alpestris, Lehm,, 281.
antarctica, 327.

stricta, Link, 318.
sylvatica, Hoffm.^ 281.

Myriangium, 359.

dolichosponim, F. Wils., 360, 373.
Duriasi, BerA: et Mont., 360.

Myriogyno minuta, Less., 74.

Myrsine africana, Linn., 297, 317.

Myrsineae, 81, 317.

Myrtaceae, 58, 217, 239, 315.

Mvrtus communis. Linn., 315.

Naiadacea-, 12, 140, 320.

Naimorrhops Ritchieana, Wend/, 295,

320.

Naravelia zeylanica, BC, 15.

Narcissus, 165, 194.

Tazetta, 154, 194, 197.

JS'asturtium, 382.

officinale, 7?. Br,, 313.

!Neocolletia, HemsL, 12, 43.

gracihs, HemsL, 13, 44.

NeophylHs, K Wils., 372.

melacarpa, F, Wils., 372, 374.

Nelsonia campestris, B. Br., 103.

Nepeta bracteata, Benth.^ 318.

Cataria, Linn,, 318.

glomerulosa, Boiss,^ 318.

jnncca,Be7ith,, 318.

linearis, Boyle, var. ?, 318.
supina, Stev., 283.

Neptunia triquetra, Benth., 53.

Nephelochloa soongarica, Schrenk, 321.

Nerium odorum, Soland,, 295-297,
317.

Ncslia paniculata, Desv,, 313.
Nicotiana rustica, Linn,, 318.

Niebuhria, 18.

Nipbobolus %, 150.

Nitella, sp.,321.

Nonnea ni^^ricans, DC., 318.
Notonia, 1.3.

crassissima, DC, 74.

, var. prostrata, ColL et HemsL,
75.

grandiflora, DC, 74.

vestita, ColL et Hem&L, 75.

XutUllia. 232.

cerasifunnis, 232. 243.

Nyctaginere, 390.

Obryzum, 354.
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Obryzum myriopus, F. JJVs.j 3o0, 373.

Ochna squarrosa, Linn,^ 31.

Ochnaceas 12, 31.

Ochradenus baccatus, Belilc, 296, 314,
Ocimuni, 112.

exsulj Coll. et Hemd.^ 112.

sanctum, Linih^ 112.

striatum, 112.

Octoceras Lelimannlanum, Bunge, 313,

Odina Wodier, Koxb., 3G.

Odontospermum, 31G.

CEdogonium, 209-

(Euanthe, 14, 240.

stolonifera, DC, 62.

Olacinese, 31.

Olax scandens, i?oa'6., 31.

Oldenlandia corymbosa, Linn., 65,

gracilis, DC, 66.

Olea, 309.

europsea, Linn., 295, 297, 311,
317.

Oleaeea;, 84, 317.

Olearia, 328.

Lyallii, 328.

Oligomeris glauceacens, Cambers., 314.
Onagraceae, GO.

Onobrychis eornuta, Linn.,21A.
cornuta, Besv., 306, 315.
dealbata, Stocks, 302, 315.
micrantlaa, Schreiilc, 315.
tavernieriefolia, StocJcs, 303, 315.

Onagrace^, 164, 181, 240, 316.
Ononis, 227.

liircina, Jacq., 300, 315.
Ouosma burmanica, ColL et HemsL, 13,

93.

ecliioides, Linn., var., 318.
stenosiphon, Boiss,, 302, 318,

Ophelia §,91.
Opliiopogon, sp., ColL et Hemsl, 136.
Ophinrus corymbosus, Gaertn., 145.

perforatus, Trin., 145.
Ophrys, 164, 193.

apifera, 193, 197.
Opilia amentacea, lioxh.^ 32.

Orchidacea*, 164, 193.

Orchidea?, 9, 130, l.')2.

Orchids from the East Indies, On two
New Genera of, by H. N. Eidley,
340.

Orchis, 193.

Ornithogahim, 165.

refructum, Waldst. et Kit., 285.
Orobanchacese, 12, 101, 318.
Orobanche, 303.

hirtiflora, Eeut ?, 318.
indica, Ham., 301, 318.
Stocksii, Boiss., 318.

Orthoboea

Orthosiphon, 112.

Orthosiphon rubicundus, BentJi., 112.

stauiincus, Benth., 113,

Oryza sativa, Linn., 321.

Oryzopsis cserulescens, Benth. ^'Ilook.f,,

307, 320.

Osbeckia capitata, Benth., 59.

Osteomeles antliyllidifolia, Lindl., G, 13,

56.

Osyris arborea. Wall., 121.

Othonnopsis intermedia, Boiss., 29G,

300, 304, 305, 312, 316.

Otostegia Aucheri, Boiss., 312, 318.

Outreya, Janb., 317-

Oxalis corniculata, Linn,, 314.

Oxyria digyna, Hill, 284.

reniformis, HooJc., 284.

Oxystophyllum, 333.
Oxytropis, 227.

albana, Stev., var. albiflora, Trauiv.,

274.

eyanea, Bicb., 274,

Pachypterygium heterotrichum, Bungc,

313.

Pit'deria lanughiosa, Wall., 67-

tomentosa, Blume, 67.

*'PaIez,^^311.

Pahme, 320, 349.

Panicacese, 141.

Panicuni, 14, 143.

antidotale, Li7m., 294,311,320.

ciliare, Set::.., 142.

cimicinum, Betz., 142.

Colonum, Linn., 142.

Crus-Galli, Linn., 142, 320.

Davfijlon, Linn., 147.

erucaiformo, Slbth.^ 320.

flavidum, Retz,, 141.

miliaceuni, Linn., 310, 320.

pahidosum, Booub., 141.

plicatum, Boxb,, 142.

prostratum, Lam,, 142.

psilopodium, Trinitis, 142.

radicans, Eetz., 142.

repens, lAnn., 141.

sanguinale, Linn., 142, 320.

semialatum, R. Br,, 141.

Papavcr, 161, 163, 1G6, 168.

caucasicum, Bleb., 265.

cornigerum, Stocks, 303, 313.

dubiura, Linn., 313.

oreophilum, Bupr,, 265.

Rhoeas, 166, 196.

Papaveracese, 161, 163, 166, 168, 189,

265, 313.

Papilionacese, 37.

Pappophorum elegans, Kees, 148.

Paracaryum asperum, Slocks, 302,

317. . .

Parietaria judaica, Li7in,,lS19.
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Paris polyphylla, Sm,, 139.

Parnassius Nordmanni, 272,

Pasj)aluin brevifolium, Flueggc^ 141.

concinnuni, Steud,, 141.

distichum, Linn., 377.
Eoylcamcm, Nees, 141.

scrobiculatura, Lhni,, 141.

Passiflora, 217, 240.

raceniosa, 240.

Passiflorese, 240.

Pastinaca, 240.

Patellaria Wilsoni, 371.

Pavetta indica, Linn., 67.

Pavonia gleeliomifoliaj A. Bk'h.^ 26-

Pediciilaris, 14, 46.

araratica, Bunge, 263, 268. 283.

caucasica, Bieb.^ 282.

CoUettii, Pram, 101.

comptonia)folia, Francli,, 101.

corymbosa, Frain, 101.

crassirostris, Bungc^ 283.

gracilis, Wall., var. kliasyana,

HookJ,, 101.

Kordmanniana, Bunge, 283.

pycnantlia, Boiss., 318.

Peganuiii Harraala, Linn,, 312, 314.

Pelargonluiu, 156, 163, 175, 177.

zonale, 156, 175, 196.

Pennisetuni, 320.

flaceidum, 307.

japonicum, Tnn., 143.

orieutale, Pm., 307, 310, 320.

Penstemon, 164, 187, 197.

Fentaneina divaricatum, Cass., 316.

Pentap}'xis, 244
Peperomia reflexa, A, Dietr,, 118.

Pergularia pallida, Wight et Am., %B,

317.

Periploca aphylla, Decne,, 295, 309,

317.
ovata, Dcoie,, 378,

Peristrophe bicalyculata, Necs, 109.

Peristylus §, 134.

Perotis latifolia, Ait., 144.

rara, i?. Br., 144.

Perowskia, 318.

abrotanoides, KiriL, 290, 300, 312,

318.

Petroselinum, 240.

Peucedanum, 240, 306,

Dhana, Ilam,y 62,

macrocoleum, Boiss., 310.

Phacellaria, 9.

caulesceus, ColL et HemsL, 9, 13,

compreesa, Benth., 9, 122.

Wattii, iTooA:./, 122.

Phagnalon nireum, Edgew., 31

Phalaris canariensis, Linn., 32

Phanera §, 52.

Pliaseoleee, 44.

Philophoron conglomeratum, F. Wils.,

372, 374.
Plileum alpinum, X^V^?^,, 286.
Phlomis spectabilis, Falc./dl8.

Stewartii, Hook, /, 318.
Phopnicanthemura §» 120.

Plio^casium laiupsauoides, Cai^s., 317.
Phoriuiiiin, 328.

Phragmites communis, Trin., 148, 300,
321,

Phylaciura, 13, 43, 44.

bracteosutn, Be7in.,4:5»

maju3, Coll. et Hemsl., 13, 44.

Pbyllantlius Emblica, Linn., 123, 124,
poraiferus, Hook, f., 123.

Prainianus, ColL et HemsL, 123.

Phyllis, Linn., 372.

Pbysorrhyuchus brahuieus, Hook.^ 294,
313.

Physostelma, 12.

carnosa, ColL et Hernsh, 13, 8S.

Picridium tingitanum, Be^f,, 295, 317.
Picris bieracioides, Linn., 77-

Pileostigma §, 52.

Pimpinella, 240, 306, 316.

diversifolia, DC, 62.

Pinks, 154.

Pinus kasya, Boyle^ 5, 129.

Merkusii, Jungh., 129.

Piperacea?, 12, 118.

Piptanthus, 230.

nepalensis, 230.

Pistacia, 309.

cabulica, 309.

coccinea, ColL et HemsL, 13, 36.

Khinjak, Stocks, 297, 3(^, 309,
315,

Lentiscus, Linn,, 37.

mutica, Fisch, et Mey„ var. cabu-
lica, 297, 302, 304, 305, 308, 309,
311,315.

vera, 311.

weiuruannifolia, Tomon, 37.

Pisunj, 164, 178.

odoratum, 178, 196.

Pithecolobiuni angulatum, Bcnth,^ 54.

Pittosporeir, 12, 22.

Pittosporiim floribundum, Wight et

Am. 22.

Plantagiuea;, 12, 117,319.
Plantago, 295.

amplcxicaulis, Cav., 294, 319.
ciliata, Dcsf., 319.

decurabeiis, Forsk., 319.

major, Linn,, rar., 117, 300, 319.
saxatilis, Bieb., 284.

Plants collected in Brit. Baluchistan,
List of the Vascular, by Lace ajid

Hemsley, 319-321.
,.
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Plants, Indigenou?, u?ecl for Food,
311. .

, used Medicinally, 312.
Platanace^, 242,319.
Platanus, 242.

Platanus orientalis, Linn,, 299, 319.
Plectranthus Coetsa, Ham,, 113.

hiapidus, Benth., 113.
menthoides, Benth., 113.
Parishii, i7ooi\/'.,113.

Patckonli, C. b! Clarke, 11(1
rug03us, WalL, 305, 312, 318.
striatus, Benth,, 113.
ternifolius, i>. Don, 113.

Pleiostylae,?, 315, 323.
Pleurophjllum, 328.

criniferum, 329.
G-illiesiannm, 329.

Ilombronii, Decne., 329.
Hooteri, J. Buch.. 329,
speciosum, 329, 330.

Pluchea indica, Lei^s., 71.
lanceolata, 0//r^r, 294, 31(5.

rufescens, Benth.,?A^.
Plumbaginese, 12, 81,317.
Poa, 304, 328.

alpina, Linn., 287.
annua, Linn.,2^1.
araratica, Trantv,, 287.
attenuata, Trin., 287.
hifaria, Vahl, 149.
bulbosa, Linn.^mO, 321.
cylindrica, Eoxb.,148.
cyno6uroide6, Linn., 149.
distans, Z?;???., 321.
pratensis, Linn,, var. angustifolia,

Trautv., 287.
subtilis, Kar, et Kir,, 321.
viscosa, Eetz., 149.

Poaceae, 147.

Podophyllum peltatuni, 223.
Poffonatherum saccharoideum, Beauv,.

144.

Pogostemon glaber, Benfh., 114.
plectranthoides, i>e.«/., 114.

Pollinia argentea, 2W'«., 144.
eriopoda, Hance, 296,321.
grabi, Hack,, 144.

Polyalthia cerasoides, Benth, et Hoo7.\ /l,

17.

Polycarpsea corymbosa, Lam,, 24.
Polycarpeae, 217, 224.
Polygala, 5, 11.

crotalarioides, Harn,, 22.
, var. glabresceps, ColL et

Hemd., 22.

erioptera, i)(7., 22.

Hohenackeriana, Fisch, et Mey,,
b> 295, 314.
leptalea, DC., 22.

Polvfjaln sibirii^a. Linn. ,22, 314.

tripbylia, Ham., 23.

Polvgalese, 22.314.
Polygouaceffi, 117, 164, 191, 319.

Polvgonatuiu Kingianum, Coll, et

Hemsl., 138.

sibiricum, Bed., 138.

Polygonum Bistorta, Linn,, 284.
chinense, LAnn., 117.

glabrum, ff7//rf., 118.

orientale, LAnn., 117.

spbaerostaclivum, McLssn., 118.

Polyides, 207.
Poly2)odiuni fissum, i?a^y/', 150.

Grammitidis, 327.
rugulosuni, 329.

Polypogon littoralis, *S'//^, 32r>.

nionspeliensis, Dcsf., 320.
Polysiphonia, 203, 201*

urceolata, 204.

Polystachya, 331.

Polytoca bracteata, li. Br., 143,

Wallicliiana, Benfh., 143.

Pongamia glabra, Vein.^ 51.

Pontedcriaceie, 12, 139.

Populus, 164, 193,299.
alba, Linn., 299, 319.

euplirutica, Oliv,. 294, 309, 319.

nigra, Linn. ?, 193, 197, 319.

Porana racemosa, Boxh., 99.

spectabilis, Knrz, 99.

Potamogeton natans, Linn., var. ?, 140.

oblongus, Viv., 320.
perfoliatus, Linn., 320.

Potentilla alpestris, Hall, 275.
argrca, Boiss. ^' Bal., 274.

fragarioides, i???^2., 315.
, var. pumila, 315.

gelida, C. A. Mey., 275.

Kleiniana, Wight et Am., 55.

multifida, Linn., 274.

nivea, Linn., 275.

sericea, Linn., var. dnsyphylla,

Tratctv., 274.

, var. subpalmata, Ledeh.^ 274.
Sibbaldi, Zfa«/.,275.
supina, Linn., 315.

verna, Linn., 274.
PoteriuDi, 14.

longi folium, BertoL, 55.

Potter, M. 0., Observations on the Pro-
tection of Buds in the Tropics,

343.

Pouzolzia hirta, Hassl\, 127.

pentandra, -B^;;;?., 127.
viminea, Wedd., 127.

Pozoa reniformis, 330.
Pratia begonifolia, LindL, 80.
Premna coriacea, C, B. Clarke, 109.

herbacea, Roxb.^ 110.
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Premna latifolia, Eoxb., 109.

nana, Coll. et IIcmsL^ 109.

Primula, 7, 14,81, 152, 154, 156, ftnote

158, 104. 189, 190, 298.
algicla, Adam, 280.

amoena, Bkh., 280.

Aucheri, 325.

auriculata, Lam., 280.

, van glacialis, Adanij 280.

denticulata, Sm., 81.

floribunda, 8.

Forbesii, Franch,, 7, 81.

Lacei, Eemsl et Watt, 298, 317,

325.
Meyeri, Bupr,, 280.

nivalis, Fall., 280.

sinensis, 190.

veris, 189, 197.^

verticillata, 325.

vulgaris, 3R4.

Primulaceai, 7, 81, IGO, 1G4, 189, 190,

317
Prinos, 226.

Priva leptostachja, Juss,, 13, 109.

Prosopis spicigera, Linn., 294, 295, 315.

Stephaniana, Wi/ld,, 257,

Prostanthera Lasianthus, Lab,, 350.

Proteaccae, 12, 119.

Primus, 167.

Amjgdalus, Baill, 297, 315.

armeniaca, Linn., 315.

divaricata, Ledeh,, 315.

domestica, Linn,^ var., 315.

eburuea, Aitch. et Hemsl.^ 297,

298, 302, 304, 305, 311, 315.

Lauro-cerasus, ftnote 179.

microcarpa, C. A, Mey, ?, 305, 315.

persicii, Hoolc. /. ^' Thorns,^ 315.

Pudduin, Boxh,^ 54.

Psamraogeton biternaturn, Edgw,, 295,

296, 316.

Pseudovesicaria, 265.

digitata, C. -4. 3/e'y., 267-

Psiadia, 378.

dodonsefolia, 378.

Psidiuiu Cattlejanum, 239.

Psilonema dasycarpum, (7. A, Mey.^ 313.

Psoralea corylifoiia, Linn., 40.

Pterocalymma, 60.

Pterocaulon cyliudrostachyum, C, B,

Clarke^ 72.

Pteris aquilina, lAnn., 150.

lougifolia, Lbui., 207, 321.

Pterocarya; 248, 252, 254.

caucasiea, 247, 248.

Pterospermum acerifolium, Willd., 27.

Pterotheea Falconeri, Hook.f., 317.

Pueraria Candollei, R, Grah,^ 47.

Bp., ColL 4' Hemsl,^ 48.

Wallichii. DC. 47.

Pulicaria foliolosa, BC, 316.
glaucescens, Jaub. ^- Spach, 296,

316.

gnaphalodes, Boiss., 316.
Pulsatilla albana, Stev., var. andiea,

7??(2>?'., 265.
"

, var. armena, liupr,, 263.
, var. flavescens, Etgcl, 263.
, var. violacea, Rupr., 263.

Punica Granatum, lAnn,, 239, 31().

Puschkinia, 285.
scilloides, Adam, 285.

Pycnothelia papillaria, Dt(f., 372.
Pjrus, 6, 164, 179, 233. '

•

communis, Linn., 315.
japonica, 233.

Malus, 179, 196.

Pathia, Ham., 56.

Quereus, 4, 11.

amudafa, Sm., 129.

Brandisiana, Kar^, 128.

glauca, 21innh,. 129.

Griillthii, HookJ. ft Thom.^., 128.

lancorefolia, Boxh,, 128.

Lindleyana, Wall., 128.

lineata, Blame, 129.

niespilifolia. Wall., 128.

polystacbya. Wall., 128.

serrata, Thiiiib,, 128.

Quiina, 225.

rhytidopus, 225.

Quisquali.s iudica, Linn,, 58.

Eacemosa;, 130.

Kudde, Dr. G., On tlie Vertical Eange of
Alpine Plants in the Caucasus, 255-
288.

Randia dumetorum. Lam., 66.

tetraspernia, lioxb., 316.

tomentosa, Hook.f,, 66.

Ranunculacea?, 12, \h, 1()3, 166, 313.

Ranunculus, 5, 155, 163, 165, 264, 328.
acaulis, 327.

anemonifolius, BC, 265.

aquatilis. Li7m., rar. casspitosus,

BC, 3(X), 313.

araehuoideus, C. A. Mey., 264, 26.5.

arveusis, Linn., 313.

aucklandicus, 328, 330.
ctsiipitosus, TImillier, 313.
caucasicus, Bich., 264.

, var. alpicola, Traittv,, 265.
elegans, C. Koch, 265.

falcatus, Linn., 300, 303, 313.
FJammula, 157, 165, 166, 196, ^S'i.

montanus, WilkL, var. glabrata,
Trantv., 2(55,

oreophilus, Birh., 264.

pensylvanicus, Linn., 16.
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Ennunciilus pinguis, 329.

reptaus, 383.

subricaposus, 327.

trichopJiylhis, CJiaix, var, tcr-

rcstris, 313.

Villarsii, DC, 204.

Eaphanus sativns, L?n?K, 313.

Katzeburgia pulcherrima, Kiinth, 14,

145.

Eauwolfia, So,

pegiiana, Hook, f. ?, 85.

EeiiiTvarcltia trigyna, Planck,,'!^,

Eeseda, 152, ICO, 101. 163. 16f), 170.
Aucberi, Boiss., 314.

odorata, 169, 196,

Eesedaceie, 103, 169, 314.

E-baranacese, 33.

Ebamneai, 314.

Ehamnus, 190.

daburicus, PalL, 33.

persicus, Boiss.,2\)7, 298, 305, 309,
314.

virgatus, Roxb,, 33.

Ehazja stricta, Dec7ie,, 294, 312, 317.
Ebeum, 164, 191, 192.

undulatum, 191, 197.
EbizopboreiC, 57.

Ebodocborton, 204, 215.
cbantransioides, Reinke, 202, 203.
floridulura, Nacg., 201-204.
membranaceum, J/a^., 203, 205.
Eotbii, Kacg.^ 201-205.
seiriolanum, H. Gibson, 204,

Ebodjmenia laciniata, 205.
'R\\\\^javanica, 36.

panicidata, WalL, 36.
sernfalata, Murr,, 36.

Ebyncboglossiim obliquam, Bliime,
101.

Ebyncbosia bracteata, Benth,, 40.
minima, BC, 315.

Eibes, 154, 161, 164, ISO.

coccinea, 180, 196.

orientale, Boir,, 305, 315.

sanguineum, 235, 236, 243.
Eieinus communis, Linn., 319.

Eidley, H. N., Tbe Genus Bromheadia,
331.

, On two new Genera of Orcbids
from tbe East Indies, 340.

Eigiostaebys, 225.

Eobinia, 218, 228.

hispida, 228.

Pseud-Acacia, 228.

Tiscosa, 228.

Eoemeria hybrida, DC, 313.
Eosa, 6, 227, 234.

anserinaefolia, Boiss,, var. glandu-
losa, 315.

Beggeriana, Sckrenk, 305, 315.

( Eosa Collettii, C'ripin, 6, 5&.

Egbanteria, Linn., 315.
gigantea, Coll., 6, 55.

indica, Linn., 6, bb.

Eosacese, 54, 164, 179, 231, 233, 293,
315.

Eottbocllia corymhosa, Linn., 145.

exaltata, Linn. /., 145.

perforata, Eoxb., 145.

pidchella. Wall., 145.

Eubia alhicctulis, var. stenophfjllay

Hook, f., 324.

cordifolia, Linn., 68, 310.

crassipes, Coll, et HemsLy 68.

infundibularis, Hemslcij cf' Lace,

306, 316, 324.

Kot^chyi, Aitcb., 324.

Mandersii, Coll. et IlemsL, 68.

tinctorum, Ijimi.^ 310, 316.

Eubiaceie, 12, 64, 184, 316, 348, 372.

Eubu^ ellipticus, 8m,, 54.

fruticosus, Linn., 296.

, var, E. discolor, Weihe ^
Necs, 315.

lasiocarpus, Sm., 55.

raolucccanus, Linn., 54.

saxatilis, Linn., 274.

Euellia patula, .7a<?y.,297, 318.

Eumex cuneifolius, var. alsinaefolius,

330,

dcntatus, Linn., 319.

neglectus, 330.

Rungia parviflora, Necs, 108.

Euta acutifolia, BC, 314,

erytbrrea, Aitch. ^* HemsL, 314.

pedicellata, Aitch. cf* HemsL, 314.

tuberculata, Forsk, ?, 314,

Eutaceae, 30, 314.

Saccbarum ciliare, KL Anderss., 295;

/3. Griffitbii, Hack., 320.

cylindricum, Linn., 144,

Narenga, A7.'<?i^, 144.

officinarum, Linii., 197, 198, ftnote

200.

spontaneum, Linn., 144.

Sageretia Brandretbiana, Aitch., 298,

305,309,311,314.
Sagina, 224.

Salicaceae, 164, 193.

SaHcinec^, 12, 129, 319.

Salix, 164, 193, 299.

acmopbylla, Boiss. ?, 299, 319.

angustifolia, Willd. ?, 319.

babylonica, Linn., 319.

Oaprea, Linn., 193, 197, 319.

Safsaf, Forsk. ?, 319.

tetrasperma, Boxb., 129.

triandra, Linn., var. ?, 319.

Salomonia aphylla, 340.
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Salsola fcetida, Delile, 294, 319.

Kali, Linn,, 319.

lanata, PalL, 303, 319.

verrucosa, Bieh.l, 303, 319.
Salvadora, 294.

oleoides, Decnc, 294, 311, 317.
Sulvadoraceiv, 12, 85, 317.
Salvia cabulica, Benth., 305, 318.

glutinosa, Linn,, 318.

njdrangea, DC, 312, 318.

plebeia, E, Br,, 115.

pumila, BentK 296,318.
Sclarea, Linn,, 318.

spinosa, Linn., 302, 312, 318.

Sanibucus, 241, 244.

nigra, 241.

Saraolus, 328.

Valerandi, Linn.^ 317.

Samydacea;, 12, 61.

Santalacea^, 9, 121

,

Sapindace^, 30, 315,

Saponaria, 224.

calabrica, 382.

orientalis, Linn. ?, 314,

Yaccnria, Li/nL, 301, 314,
Sapotaceai, 82,

Sarcocephalus, 348.

esculentus, -4/-., 348, 352,

Sarcostemixia Brunonianum, Wight et

Am., 87.

Satyrium nepalense, B, Bon, 135.

Sauraiija Eoxburgbii, WalL^ 25.

Sauropus concinmis. Coll. et He77isL^

123.

Saussurea aiTuHS, Sprcng,, 70, 77.

candicans, C B. Clarke^ 317.

dealbata, Coll. et IIcmsL, 70.

pbyllocephala. Coll. ct HemsL, 70.

rupestris, IIcmsL ^' Lace, 300,

17, 325.

Saxifraga, 217.

Aizoon, 237.

aretioides, 237.

aspera, 237.

Burseriana, 237.

Camposii, 237.

ciliata, 237.
r

cordifolia, 237.

crassifoHa, 237.

Cymbalaria, Linn., 270.

exarata, VilL, 270.

flagellaris, Willd., 27(>.

Hirculus, Linn., 276.

juniperifolia, 2^7.

jiiniperina, Adam, 270. *

licvis, Bich., 276.

ligulata, 237.

luteo-purpurea, 237.

Milesii, 237.

muscoides, Widf., 27G.

i
\

Saxifraga oppositifolia, 237.
rotund i folia, 236,
saneta, 237.

sibirica, Linn., 276.

Straclieyi, 237.

tricuspidata, 237.
Saxifragacese, 50, 315.

Saxifrages, 164, 180, 234.
Scabiosa, 104, 184.

Ohvieri, Cotilt, 316.
Succisa, 184, 196.

Scandix pinnatifida, Vent., 316.
Schiina Walliclni, Choisi/, 4, 6, 25.

Scbismus niarginatus, Beauv., 321.
Scbizandra, 223,

axillaris. Hook. f. et T, Thoinff.j

16.

chineusis, 223.

Scbizopbragiua hydrangeoides, 238.

Schleichera trijuga, Willd., 3(5.

Sclioenus nigricans, Linn., 320.

Schrobera swietenioidcs, Iloxb., 84.

Scbweinfurtliia sphairocarpa, A. Brmm,
318,

Sciapliila tenella, Blurne, 340.

Scirpus lacustris, Linn.^ .320,

setaceus, Linn., 320.

Scitaiiiincie, 135.

Sclerantbus annuus, Lin7i,. (3. uncinatus,

Bupr., 273.

Scleropyrum WaUichianuin, Am.
Scorzoncra laciniata, Linn., 317-

mollis, Bicl)., 311,317.
papposa, BC, 317.

tortuosiBsima, Linn., 317.

Scropbidaria arguta, hwoXa 418.

minima, Bich., 282.

Euprechti, Bid^s^,, 282.

scabiosoefolia, Benih.l, 318.

Scrop/iulariaceas, 415. 417.

Scropbularinece, 12, 99, 104, 187, 306,
318.

Scutiillaria glandulosa, IlooJc.f., 115.

grossa, Wall., 3/)0. .327.

linearis, Bcnth., van, 318.

muUicaulis, Bolss., 318.

orientalis, Linn., var. alpiua, Buiss.,

2.-3.

petiolata, Hcmd. if Lace, 300, 3L^,
32*;.

prostrata, Jacquem., var.,318.

rcpcns, Ham., iir^,

rivularin, Wall., \\7).

Stocksii, Bol<s., 318.

Scdmn, 152, 158, 101, 180.

adcnotriclnim, Wall,, 315.

globiferuui, Linn,, 275.

nanuni, Bois.^.^ 27.'>.

Telepliium. ftnote 158, 180, 190,

tenellum, Bicb., 275,

121.
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Seed and Fruit of the Juglandese, On
the, by Sir John Lubbock, 247-254,

Seetzeuia orientalis, Becnc, 314.

Senecio, 328.

Bedfordii, 356.

candicans, 328.

cancasicus, Bieb., 279.

chrvsantbemoidea, DC.^ rar., 75.

Colensoi, 328.

coronopifolius, De.^f., 316.

densiflom?, Wall., var. ? Lohhii^

Hook, f., 75.

,Tar. ? mishmiensis^'Rook. f.. 75.

Muelleri, 328.

Nagensium, C. B. Clarice^ 75.

renifolius, C, A, Meij,, 279.

scandens, Ilara.^ 75.

taxifolius, Bieh., 279.

vernalis, Waldsf, cf- Kit., 278.

Sesbania aculeata, Fers., 315.

Seseli, 240.

Setaria glauca, i?mw., 142, 320.

italica, Beaitv., 143, 320.

verticillata, Beauv., 143.

viridis, Beauv,, 320.

Shorea siamensis, Miq., 25.

Shuteria hirsuta, Baker, 47.
suffulta, BciitL, 47.

Sibbaldia proeumbens, Lbm.^ 275,
Sida, 297.

carpinifolia, 378.
rhombitblia, Linn., 26, 297, 314.

Sideroxylon assamicum, 82.

burmanicum, ColL et Hemsl., 82.

Hookeri, 82.

Silaus, 240.

Silene, 14, 152, 163, 170, 224, 271.

brahuica, Boiss., 314.

burmanica, Coll. et HemsL, 23.

eonoidea, Livn,, 301, 314.

Grifllthii, Boiss., 314.

humilis, C\ A, Mey.^ 271.

inflata, 170, 126.

nana, Kar. ^- Kir., 314.

saxatilis, Bieb., 271.

Silenea?, 170,

Simarubeie, 12, 31, 225.
Sison. 240.

r

Sisymbrium Hnetii, Trautv., 266.

Loeselii, Linn., 313.

pannonicum, Jacq,, 313.

Sophia, Linn.., 301, 313.

Sium, 240.

angustifolium, Linn., 316.

Smilax, 217.

lancejefolia, Roxh., 137.

Smith, A. Lorrain, On the Development
of the Cystocarps in Callophyllis laci-

niata^ Kuetz., 205-208.
Solanacese, 12,99, 318,

Solanum Dulcamara, Linn., 294, 318.

gracilipes, Decne., 295, 318.

nigrum, Linn., 318.

Solanum torvum, Swart::, 99.

xanthocarpiim, ScJirad, 295, 31-"^.

Sonchxis asper, VilL. 317.

maritimns, Linn,, 317.

oleraceus, Linn., 317.

Sonerila stricta, Hook., var. burmanica,

a B. Clarke, 59.

Sophora, 301.

alopeeuroides, Linn., 300, 315.

GrifTithii, Stocks, 300, 305, 312,

315.

MacNabiana. 228.

raicrophylla, 228.

Sopubia triiida. Ham., 101.

Spartium junceum, 227, 228, 229, 243.

Spathoglottispubcscens, Lindl., 132.

Spatholobus, 4.

Speranskia, sp.. Coll. et Hems!., 125.

Spergula,217, 224, 244,

Spergularia, 217, 224, 244, 294.

diandra, Giiss., 314.

rubra, Pers., 314.

Spermacoce globosa, 378.

hispida, Linn., 68.

stricta, Linn.f., 68.

Sphacelariace^e, 203.

Sphieranthus indicus, Linn., 72.

Sphcerocarya Wallichlana, Wight et

Am., 122.

Sphairophoron, 370.

australe, Laiir,, 370.

, var. prolifera, F, Wils., 370,

Sphenodesma pentandra, Jack, 111.

Sphinctrina microcephala, Nj/l., 361.

, var. tenella, F. Wils., 361.

Spilanthes Acmella, Linn., 74.

Spiri^a, 217, 233, 247.

brahuica, Boiss,, 305, 315.

Douglasii, 233.

laevigata, 233.

opulifolia. 247.

sorbifolia, 233.

toraentosa, 233,

Spiranthes, 133.

aestivalis, 133.

australis, Lindl., 133.

Spodiopogon angustifolinvi, Kees, 321.

Sporano:ia, On the Development of the,

in EJiodochorton Rothii, Naeg., and

R.floridtihtm, Na^g. ; and on a new
Species of the Genus, by E. J. Harrey
Gibson, 201-205.

Sporobolus commutatus, Kunth, 147-

coromandelianus, Ktmth^ 15, 147.

elongatus, R. Br., 147.

indicus, J?. Br., 147-

Stachys, 164, 188.
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Stachjs paltistris, 188, 197.

parviflora, Benth., 318.

sylvatica, 188, 197.

Statice cabulicaj Boiss., 317.
Griffitliii, Aitck ^f RcmsL, 298,

317.

spicata, Willd., var., 317.
Stauntoiiia latifolia, 223.

Stellaria, 14, 244, 328.

crispata, Wall., 314,

decipiens, 328.

media, Ci/r., 23,

Stepliania hernandifolia, var.?, Wcdp,,

17.

Stepliegyne diversifolia, Hoo/c./.^ 64.

parvifolia, Korth,, 64.

Stcnotaphruin glabrmu, 377.

Sterculia, sp., Coll. et HemsL^ 26.

versicolor, Wall,, 26.

SterculiaceaB, 26.

Stereodon, 321.

Stereospermuru, 4.

chelonoides, DC, 102.

Stktophyllum glahrum, Edgew., 77.

Stigonema ephebeoides, F, Wils., 354,

373.

Stigonemata, 354.

Stilbocarpa, 328,

Stipa capiUata, Linn., 320.

Rojlei, 320.

Stipules, their Forui and Function, by
Sir John Lubbock, 217.

Stocksia brahuica, Benth,^ 302, 304,

315.

Stranvsesia glaucescens, Lindl., 56.

Streptocarpus, 395, 408-411, 415-418.

polyanthus, 409.

Rexii, 409, 410, 411, 423.

Streptocaulon tomentosum, Wight et

Am., 87.

Striga Masuria, Benth., 100.

Strobilanthes, 11.

auriculatus, ^^5, 103.

callosa, Nees, 105.

connatus, ColL et Hemsl,, 104.

gregalis, Coll. et HemsL, 104.

irabricatus, Nees, 104.

monadclphus, Nees^ 104.

scaber, Nees, 103,

Strobocalyx
Strophanthus dichotoma, 241.

Strychnos Nux-vomica, Linn., 90.

Styracese, 83.

Styrax rugosum, Kur::, 8S.

Su^da, 303.

vermiculata, Farsk. ?, 294, 319.

Sugar-Oane (Saccharum Officinarum,

inn,). On the Production of Seed in

certain Varieties of the Common, by

D. Morris, 197-201.

Swertia, 5.

striata, ColL et HemsL, 91.

sfcricta, ColL et HemsL, 91.

Symphorema involucratum, Eoxb., 111.
Symphoremata, 111,

Symphyoloma graveolens, C, A, Mey.,
277.

Symphytum, 164, 189.

officinale, 189, 197.

Symplocos cratiEgoides. Ham., 83.

racemosa, Boxb., 83.

Synalissa micrococca. Born, et NyL,
354.

Synechoblastus, 354-35G.

Taberna3montana, 351.

dicholoma, Hoxb,, 351.

Tamariscinea?, 12, 24, 314.

Tamarix, 257, 294.

articulata, Vahl, 294, 309, 314.

dioica, Eoxb., 24.

gallica, Linn., 294, 296, 303, 314.

, var. indica, 314.

Tanacetum dumosum, 324.

Fishera?, Aitch. cf' HemsL, 324.

gracile, Hook. /. ^" Thorns,, 312,
316.

macropodum, Hemsl,
^f'

Lace, 316,

324.

Tanghinia venenifera, 378.

Tapcina7ithiis, Boiss., 818.

Taraxacum crepidiforme, DC, var.

breviinvolucrata, Traiitv,, 279.

officinale, Weber, var, Steveni,

Boiss., 279, 317.
Steveni, DC, 279.

Tauscheria lasiocarpa, DC, 313.

Taverniera nummularia, DC, 294, 315.
Tecoma, 103.

bipinnata, ColL et HemsL, 102.

undulata, G. Don, 309, 318.

Tectona Hamiltoniana, Wall,, 109.

Tellima grandiflora, 234.

Tephrosia pauciflora, i?. Grah., 315.
TetradicHs salsa, Stev,, 314.
Tetrapoma, 162, 168.

Teucrium maa^ostachyum. Wall., 117.
Stocksianum, Boiss., 312, 319.

Teramnus labialis, Spreng., 47.
Terminalia alata, Eoth., 57.

tomentosa, Wight et Am,, 57.
Terustroemiaccie, 25.

Terrestres §, 336.

Tetrastigma §, 34, 35,

ThalamirtorjE, 262.

Thalictrum, 14.

alpinum, Linn., 263.
mmus, lAnn., 16, 305, 313.

Themeda ciliata, Hack., 147.
Forskalii, Hack,, 147.
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Thladiantha calcarata, C. B, Clarke^ 61.

cluhia, 61.

Tlilaspi pumilum, Lcdeb., 270.

Thuarea, 377.

sarmentosa, Pers., 377.

Thunbergia HarrisiU Hook., 103.

laurifolia, LindL, 103.

Thymela^acese, 119, 319.

Thymus Serpyllum, Liiin., 312, 318.

Thjsanothecium hyalinum. Berk, et

Mont., 372.

Tiliacea?, 27, 314.

Todoa superba, 327.

Tolmiaja Menziesii, 234.

Trachelosperinum fragrans, Hook. /.,

86.

Trachylia, 3G9, 370.

emergens, F, IVils., 369. 374.
exigua, F. Wlls,, 370, 374.
lecanorina, F. Wils., 369, 374.

victoriana, F. Wils., 370, 374.
viridilocularis, F. Wlls., 369, 374.

Tragopogon gracile, D. Bon, 311,
317.

Tragus racemosus, Besf., 144, 320.
Trema amboineusis, Blame, 126.

orientalis, var. amhoiiiensis, Kurz,
126.

Trentepohlia, 209.

Trianthema pentandra, Linn., 294, 316.
Tribulus alatus, Belile, 294, 314.

terrestris, Linn., 29, 312, 314.
Tricereaudra §, 118.

Trichodesma calycosum, Coll, et HenisL,
92.

khasianum, C\ B, Clarke, 92, 93.
Tricholepis, 317.

stictophyllum, Clarke, 77.
Trichosantbes palmata, Boxb., 61.

3p., ColL et HeiitsL, 61.
Trifolium, 227.

repena, Linn., 315,
Triglochin palustre, Linn,, 320.
Trigonella coniiculata, Linn., 315.

Foenura-grfecum, Linn., 315.
polycerata, Linn., 315.
retrorsa, Boiss., 315.

Trinia, 240.

Triodia, 328.

Tripsacum semiteres, Wall., 143.

Tristachya Stocksii, Boiss., 296, 321.
Tristania burmanica, Griffith, 58.

Tropoeoleai, 175.

TropEcolum, 163, 177, 384.
majus, 177, 196.

Tulipa Eiebersteiniana, Schultz, 307,
320.

chrysantha, Boiss., 298, 300, 304,
311, 312.

montana, LindX., 304, 320.

Tunica, 224.

Tupidanthus calyptratus, Hook. f. et

Thorns., 63.

Turpinia pomifera, i)(7.,36.

Tvlophora astlimatica, Wight et Am.,
'87.

Typlia angustifulia, Linn., 296, 320.

Typhaceae, 320.

Ulex, 228.

europa^us, 228.

Ulmus caiupestris, Linn., 319.

integrifolla, Roxb., 126.

Umbellitera3,61, 157, 103, 164, 181, 240,

316.

Uraria hamosa. Wall,, 43.

lagopoides, DC, 43.

purpurea, Blume, 16, 349, 352.

Urena repanda, Roxb., 26.

Urtica aucklandica. 327-

Urticacea}, 126, 242, 319.

Utricularia cturulea, Linn., 101,

flexuosa, Vahl, 101,

Vacciniaceaa, 80.

Vaccinium exaristatum, Kiirz, 81.

Valeriana, 164, 183.

daghestanica, Itwpr., 271.

dioica, Linn., 316.

leueopho^a, BC, 277.

officinalis, 183, 196.

sisymbrii folia, Besf,, 277.

Valerianeai, 164, 183, 316.

Valerianella diodon, Boiss., 316.

Vallaris dichotoma. Wall., 85.

Hej-nei, ^preng., 85.

Vanda c^erulescens, Griff,, 133.

Vandellia cerastoides, ColL et Hemsl.,

100.

erecta, Benth., 100.

Vangueria pubescens, Knrz, 66,

Vascular Systems of Floral Organs, and
their Importance in the Interpretation

of the Morphology of Flowers, On
the, by Prof. G. Henslow, 151-197.

Ventilago calyculata, Tulasne, 33.

Vera; §, 133.

Verbascum erianthum, Benth., 318.

Verbenaceie, 12, 109, 318.

Vernonia Aplinii, ColL et Hemsl.,!, 69.

cinerascens, Schitltz-Bip., 316.

Clivoruni, Hance, 69.

dirergens, Edgeiv., 69.

gymnoclada, ColL et HemsL, 13,70.

talauma:?folia, Hook. f. Sf Thonis.,

69.

Veronica, 395-397, 413^18, 421.

agrestis, Linn., 301, 318.

Anagallis, Li^in., 301, 318.

austriaca, 422.
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Veronica biloba, Linn,, 282, 318.

Biixbaumii, 396, 422, 423.
Chamcedrys, 422.

geiitianoicles, Vahl, 282.

macropoda, Boiss., 318.

minuta, C. A, Mey., 282.

orbicularis, Fisch,, 282.

pectinata, 422.

petriea, Stcu.^ 282.

rupestris, 422.

telephiifolia, VaJil, 282.

Teuerium, Linn,, yar. anisophylla,

282.

-, Tar, iutegerrima, TratUv,,

282.

Vihiirnicm Opulits and V, Lantana, on
the Form of the Leaf of, by Sir John
Lubbock, 244.

Viburnum, 233, 244-247.
cotinifolium, Don, var., 305, 310.

fcetidum, WalL, 63.

infra, 241, 244.

Lantaua, 244-247.

Opuhis, 241, 244-247.
Vicia, 227.

GriiBthii, Baker, 315.

sativa, Linn., 46.

Vicoa auriculata, Cass., 73.

Pentaneraa, Aitch. ^ HemsL, 316.

V'dfa elongata, Trin., 147.

Vinca rosea, 378, 384.

Viola, 5, 161, 163, 169.

altaica, PalL, 270.

arenaria, DC., 270.

biflora, Li7i7i., 21, 270.

canescens, WalL, 22.

cinerea, Boiss., 295, 314.

dichroa, Boiss, ^' Huet, 270.

kunawarensis, Boyle, 30(), 314.

minuta, Bicb,, 270.

oreades, Bieb,, 270.

Patrinii, DC, 21.

purpurea, Stev,, 270.

rupestris, Schmidt, 270.

serpens, WalL, 21.

tricolor, 169, 196,

Violaceoi, 21. 163, 169,314.
Viscumarticulatum, Biirvi., 121.

monoieuni, Eoxb., 9, 121, 122.

Vitex Agnus-Castus, Linn,, 110, 295-

297, 318.

alata, Schauer, 110.

canescens, Kurz, 110.

limonifolia, WalL, 110.

ti'ifolia, Linn,, 110.

vestita, WalL, 111.

Vitis, 11.

adnata, WalL, 33.

Apliniana, Coll, et HcmsL, 35.

bm-manica, ColL et HemsL, 35-

Vitis discolor, Dal::,, 33.

dubia, Laws,, 35.

heteropbylla, Thunb,, 34.

lanceolaria, Eoxb., 34, 35.

lanatJi, Eoxb., yar. glabra, Laws.^
34.

megabotrya, Co/^. et Hemsl., 34.

mollis, JKa//., 35.

persica, Boiss., 307, 314.

planicaulis, Hook,f., 34, 35.

pycnantha, ColL et HcmsL, 34.

repcns, Wight et Arnott, 34.

Tinifera, Liniu, 34, 226, 314.

Wahleubergia gracilis, A. DC, 80.

Walsura, sp., ColL et Hemsl, , 31.

Wayfaring Tree, 244.

Wedelia calendulacea, Less., 7i,

Wendlaudia glabrata, DC, 65.

Wightia gigautea, WalL, 99.

WiEstroemia indica, EnclL, 119.

Wilson, Kev. F. E. M., On Lichens
collected in the Colony of Victoria,

Australia, 353.

Wistaria, 227.

Withania coagulans, Dunal, 312, 318.

somnifera, Dunal, 318.

Woodfordia floribunda, Sallsb., 60.

fruticosa, Kiirj, 60.

Wormia, 346.

ochreata, Teysm,, 316.

triquetra, Eottb., 347, 352.

Wrightia coccinea, Sims ?, 85.*

mollissimaj Wall., 85.

tomentosa, Eoe7n, et Schiilt., 85.

Xantliium
316.

strumariuni, Linn,, 301,

Xanthochrmus pictorius, 225.
Xiphion Stocksii, Baker, 320.
Xylocopa, 334.

Xylosteum, 64.

YoungiaS, 78.

Zataria multiflora, Boiss,, 319.
Zea Mays, Linn,, 320.
Zchneria umbellata, Thw,, 61.
Ziziphora clinopodiuides, Bieb,, 318.

tenuior, Linn., 318.
Zizyphus, 296.

incurva, Eoxb.y 33.

nuuimularia, Wight ^ Am,, 294,
295, 314.

(Enoplia, Mill,, 33.

oxyphylla, Edgew,, 295, 309, 314.
rugosa, Lam,, 33.

Spina-Christi, Lam,, 294, 314.
Zoegea purpurea, Frescn,, 317.
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Zornia diphylla, Pers.^ 42.

Zosimia absinthiifolia, DC, 316
Zjgophyllea% 12, 29, 314.
Zjgophyllum, 257.

Zvgophyllura atriplicoides, Fisch. ^
Mpy., 304, 314.

coccineum, Linn., 314.

Fabago, Limi., 314.

ERRATA.

Page 287, line 7 from bottom, for aratica read ararcdlcal

If 3]8, first column, line 4,/or terniflorum, Linn.^ read tenuiflorum, Linn,J\

END OF THE TWENTY-EIGHTH VOLUME

tKlNTED BY TATLOR AND FRANCIS, RED LION COURT, FLEET STREET.



RULES FOR BORROWING BOOKS FROM
THE LIBRARY.

As amendedhy tJie Council^ 15^A March^ 1888.

1. No more than Six volumes shall be lent to one person

at the same time without the special leave of the Council

or one of the Secretaries.

2. All books shall be returned before the expiration of

Six weeks from the time of their being taken out, but if not

required by any other FelloWj they may, on application, be

kept for a further period of Six weeks.

3. All books lent shall be regularly entered by the
^

Librarian in a book appropriated for that purpose.

4. No work forming part of Linnaeus^s own Library shall

be lent out of the Library under any circumstances.

Note.— Certain other worJca are included in this prohibition,

such as costly illustrated worlcs, and volumes belonging to

sets which could not he replaced if lost.

A GENEEAL tN'DEX to the first twenty volumes of the

Journal (Bota]st) and the Botanical portions of the Proceedings

from November 1838 to June 1886 may be had on application,

and is issued in cloth, or in sheets for binding. Pellows are

desired, when applying for a copy, to state in which form they

desire to receive it.
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NOTICE.

Vols. XXVI.,XXYIII,, & XXIX. are in course of simultaaeous

issue to expedite the publication of papers, and the Parts already

published are as follows

:

Vol. XXVI., Nos. 173-175, and 176.

(Nos. 177-180 are reserved for the ctfatinuatioa of Messrs

Eorbes and Hemsley's ' Index Florae Sinensis/)

XXVII )

XXVIII. Of this volume Nos. 189-195 are already

issued; No. 196 (the present Part), with Title and Index,

completes the volume.

Vol. XXIX. No. 197 has been issued.

AttentioiL to this amLonncement is specially requested,

to prevent application to the Librarian for mipablished Parts

v.t^ lc +

The ensuing four Meetings of the present Session will be held

as under

:

1892, Thursday, January 21
|
1892, Thursday, February 18

February 4 I „ „ March 3
,^

notice will be given of the remainine Meetings of the r
'' ^U^ACi^^^v* fX

^-^ J-^e Chair wfll be taken at & ]^.m Dreciselr.
-4
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